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>AME 

57)Abstract: 

'ROBLEM TO BE SOLVED: To obtain a cell strain which is transformed 
vith a drug metabolism enzyme gene and an ammonia metabolism enzyme 
;ene such as glutamine synthase gene and has drug metabolism ability and 
i drug metabolism assay system which evaluates the function of the cell 
train and uses the cell strain and to provide liver function supporting 
iquipment such as a hybrid type artificial liver, etc., selectively removing 
oxic substances. 

SOLUTION: The cell strain is transformed with the drug metabolism 
mzyme gene such as P450 3A4, etc., and the ammonia metabolism 
mzyme gene such as the glutamine synthase gene, etc., especially a 
luman liver-derived cell strain such as HepG2 cell strain. The liver 
unction supporting equipment such as the hybrid type artificial liver, etc., 
3 obtained by using the cell strain. The drug metabolism assay system is 
ibtained by using the cell strain. 
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* NOTICES'* 



Kage l or Z 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The cell strain in which the transformation was carried out by the drug-metabolizing enzyme gene and 
the ammonia metabolic turnover enzyme gene. 

[Claim 2] The cell strain according to claim 1 whose drug-metabolizing enzyme gene is P450. 

[Claim 3] Drug-metabolizing enzyme is P450. Cell strain according to claim 2 which is 3 A4. 

[Claim 4] The cell strain of claim 1-3 given in any 1 term a given ammonia metabolic turnover enzyme gene is a 

glutamine synthetase gene. 

[Claim 5] The cell strain of claim 1-4 given in any 1 term a given cell is the mammals animal origin. 
[Claim 6] The cell strain according to claim 5 whose cell is the Homo sapiens liver origin. 
[Claim 7] The cell strain according to claim 6 whose cell is the Homo sapiens hepatocyte origin. 
[Claim 8] The cell strain according to claim 7 whose cell is HepG2. 

[Claim 9] The cell strain of claim 1-8 given in any 1 term a given cell is a transgenics ammonia metabolic turnover 
Homo sapiens hepatocyte stock. 

[Claim 10] The cell strain of claim claim 1-8 characterized by introducing the drug-metabolizing enzyme gene and 
the ammonia metabolic turnover enzyme gene into the common expression vector given in any 1 term. 
[Claim 11] The cell strain according to claim 10 whose expression vector is a plasmid. 

[Claim 12] The cell strain according to claim 10 or 1 1 which is the plasmid which is the mammals cell expression 
vector in which an expression vector has two or more independent multi-cloning sites. 
[Claim 13] The cell strain according to claim 12 which is an expression vector pBudCE4. 

[Claim 14] A cell strain given in claim 1 thru/or any 1 term of 13 characterized by showing the P450 activity of 
about 200 or more pmol/min per protein mg. 

[Claim 15] The cell strain according to claim 14 characterized by showing the P450 activity of about 490 or more 
pmol/min per protein mg. 

[Claim 16] The cell strain according to claim 14 or 15 characterized by maintaining the P450 activity of about 420 
pmol/min for 80 days per protein mg. 

[Claim 17] The liver function auxiliary device which contains the cell strain of a publication in claim 1 thru/or any 1 
term of 1 6. 

[Claim 18] Furthermore, a cell strain given in claim 1 thru/or any 1 term of 17 by which the transformation is 
carried out with another drug-metabolizing enzyme gene. 

[Claim 19] The liver function auxiliary device which uses the cell strain of a publication for claim 1 thru/or any 1 
term of 1 7. 

[Claim 20] Furthermore, the liver function auxiliary device containing a cell strain according to claim 19 which uses 
the cell strain of another kind. 

[Claim 21] The liver function auxiliary device according to claim 20 whose cel| strain of another kind is the Homo 
sapiens nonparenchymatous liver cell origin. 

[Claim 22] The liver function auxiliary device according to claim 20 or 21 which is a hybrid mold artificial liver. 
[Claim 23] A liver function auxiliary device given in claim 20 thru/or any 1 term of 22 containing a time style type 
culture apparatus. 

[Claim 24] The drug metabolism assay system which uses the cell strain of a publication for claim 1 thru/or any 1 
term of 1 7. 

[Claim 25] a) Cultivate the cell strain of a publication in claim 1 thru/or any 1 term of 17, add b measuring object 
matter to a culture medium, and carry out predetermined period culture further, c) Extract a supernatant, measure 
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the concentration of the measuring object matter in the supernatant of which d extraction was done, and the 
metabolized measuring object matter, respectively, and it asks for both ratio of concentration, e) The measuring 
object matter and the examined substance of suitable concentration are added to a culture medium, 
predetermined period culture is carried out further, and it is the f above-mentioned step c. It reaches, d Drug 
metabolism assay system which consists of measuring the effectiveness exerted on the metabolic turnover of the 
measuring object matter by the examined substance from change of g ratio of concentration repeatedly. 
[Claim 26] a) Cultivate the cell strain of a publication in claim 1 thru/or any 1 term of 17, add b nifedipine to a 
culture medium, and carry out predetermined period culture further, c) Extract a supernatant, measure the 
concentration of the nifedipine in the supernatant of which d extraction was done, and oxidization mold nifedipine, 
respectively, and it asks for both ratio of concentration, e) Nifedipine and the examined substance of suitable 
concentration are added to a culture medium, predetermined period culture is carried out further, and it is the f 
above-mentioned step c. It reaches, d Drug metabolism assay system which consists of measuring the 
effectiveness exerted on the oxidization mold nifedipine production by the examined substance from change of g 
ratio of concentration repeatedly. 

[Claim 27] a) Cultivate the cell strain of a publication in claim 1 thru/or any 1 term of 17, add b midazolam to a 
culture medium, and carry out predetermined period culture further, c) Extract a supernatant, measure the 
concentration of the midazolam in the supernatant of which d extraction was done, and oxidation type midazolam, 
respectively, and it asks for both ratio of concentration, e) Midazolam and the examined substance of suitable 
concentration are added to a culture medium, predetermined period culture is carried out further, and it is the f 
above-mentioned step c. It reaches, d Drug metabolism assay system which consists of measuring the 
effectiveness exerted on the oxidation type midazolam production by the examined substance from change of g 
ratio of concentration repeatedly. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



.Detailed Description of the Invention] 

:oooij 

Field of the Invention] This invention relates to the liver function auxiliary device which uses the cell strain in 
vhich the transformation was carried out by the drug-metabolizing enzyme gene and the ammonia metabolic 
:urnover enzyme gene, and this cell strain. 
0002] 

Description of the Prior Art] Many [ in our country / acute liver failure patients including viral hepatitis ] Acute 
iver failure is **** by a rapid hepatocyte necrosis or a rapid hepatocyte malfunction about hepatic 
encephalopathy, icterus, ascites, a bleeding tendency, renal failure, etc. Liver function adjuvant therapy which 
:ombined hemofiltration dialysis (continuous hemodiafiltration continuous arteriovenous hemofiltration:CHDF) and 
)lasma exchange (plasma exchange-E) is enforced at the current clinical place to these. This is the approach of 
iltering from blood the matter which should be counteracted [ the poison ] for which and metabolized by liver, or 
emoving with plasma, and filling up an insufficiency with Homo sapiens normal plasma. However, 1, 2, and 3 which 
lave come to obtain sufficient treatment results since the compensation of all the liver functions covering a 
'ariety cannot be carried out A liver transplantation is 4 which is a problem with the very serious lack of a donor 
ilthough it is the cure by which acute liver failure was established. Urgent correspondence until a donor liver is 
ransplanted (bridge use) (development of the liver function auxiliary device with which the liver function of the 
ving body which did and lapsed into liver failure can be assisted is an important technical problem.) Moreover, 
lepatocyte is 5 which has the very flourishing ability to regenerate. A period until the liver which lapsed into acute 
ver failure is reproduced and it recovers a function also from such a field, and the importance of assisting a liver 
unction using a liver function auxiliary device are 6 [ high ]. 

0003] A hybrid mold artificial liver (biotechnology artificial liver) is mentioned as one of the basis of such a 
•ackground, and the liver function auxiliary devices. 7 which combines an animal cell (living thing-ingredient) with a 
lybrid mold artificial liver at a bioreactor (physical ingredient). 8-14 by which various devices, such as the 
irculation approach of of the restoration approach and blood of the structure and the animal cell of a bioreactor, 
re made in order to raise the function as an artificial liver. 
0004] 

Problem(s) to be Solved by the Invention] The animal cell used for a hybrid mold artificial liver is roughly classified 
ito two. One uses the separation hepatocyte of the heterozoic origins, such as Buta. Although these have the 
igh liver function, a liver function is unmaintainable for a long period of time except that cell supply takes time, 
nd effort and time amount. Moreover, since it is heterozoic, there is danger, such as immunorejection and strange 
irus infection. Then, what is used in the form where face to face is stood against these is HepG2. Including, it is a 
lomo sapiens origin cell strain. Although a liver function is low, there is a property maintainable over a long period 
f time that cell supply is easy. Then, we considered making some of liver functions give this Homo sapiens origin 
ell strain. 

3005] this invention persons are the Homo sapiens liver origin cell strains HepG2 until now. 15 which succeeded 
i making the removal ability of the ammonia which is one of the toxic substances give a cell. Then, by making the 
apacity to metabolize drugs considered to be important for a degree as a function of a biotechnology artificial 
ver give Homo sapiens liver origin cell strain HepG2 cell, I thought that he wanted to build the biotechnology 
rtificial liver as an alternative removal system of a toxic substance. Therefore, construction of HepG2 cell strain 
rhich has capacity to metabolize drugs, and its functional evaluation are our purposes. Moreover, the use as a 
lodel (models, such as a toxicity test of a drug and specification of a metabolic fate) of drug metabolism research 
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in / besides the liver failure therapy purpose / in the animal cell which has these capacity to metabolize drugs / 
a Homo sapiens liver ] is also considered. 
0006] 

'Means for Solving the Problem] By the way, a drug metabolism reaction is 16 divided roughly into the first phase 
-eaction and the second phase reaction. Polar groups, such as a hydroxy! group, a carboxyl group, and an amino 
jroup, generate the first phase reaction by oxidization, reduction, hydrolysis, etc., or the thing of the reaction 
ntroduced is said. Although these functional groups are comparatively small polar groups compared with the 
second phase reaction, generally a drug loses the compatibility over a site of action by these polarization. 
Consequently, it becomes the form which is easy to be excreted while a pharmacological action or a physiological 
xinction falls. The second phase reaction is a reaction into which a bigger substituent than the first phase reaction 
s introduced. It is the conjugation reaction into which glucuronic acid, a sulfuric acid, some amino acid, a 
glutathione, etc. are introduced. Although there are not few compounds which have beforehand functional groups, 
such as a hydroxyl group, a carboxyl group, or an amino group, after these functional groups generate by the first 
)hase reaction or being introduced, there are many compounds which undergo the second phase reaction. Since 
:he substituent of a conjugation reaction has the polarity higher than the functional group introduced at the first 
)hase reaction, it tends [ further ] to receive elimination, and it loses a pharmacological action or a physiological 
unction. 

'0007] About 80% of the drug metabolism in Homo sapiens is the cytochrome P450 which exists in a hepatic 
nicrosome. It is bearing. These P450 is bearing the first phase reaction, and consists of various subfamilies. 17 
vhich is said for the metabolic turnover capacity of the first phase reaction to decline especially in the fulminant 
)epatitis patient, and is said to be especially clinically important, to occupy about 30% of the amount of 
nanifestations in an adult liver, and to metabolize the drug of varieties also in it, and 18 that — P450 3 A4 it is . 
Then, this invention person is this P450 3 A4, when evaluating the capacity to metabolize drugs in ran animal cell 
irst. It decided to observe activity. Moreover, P450 3 A4 By building an expression vector and introducing this into 
in animal cell, it is P450 3 A4. It tried making it discovered by the animal cell. And the possibility of the clinical 
ipplication as a cell both used for a biotechnology artificial liver which performs functional evaluation about the 
>btained cell strain was examined, and this invention was completed. 
0008] That is, this invention relates to each following mode. 

. Cell strain in which transformation was carried out by drug-metabolizing enzyme gene and ammonia metabolic 
urnover enzyme gene. 

!. Cell strain of one above-mentioned publication whose drug-metabolizing enzyme gene is P450. 

!. Drug-metabolizing enzyme is P450. Cell strain of two above-mentioned publication which is 3 A4. 

•. Cell strain of the above 1-3 given in any 1 term given ammonia metabolic turnover enzyme gene is glutamine 

ynthetase gene. 

i. Cell strain of the above 1-4 given in any 1 term given cell is the mammals animal origin. 

I. Cell strain of five above-mentioned publication whose cell is the Homo sapiens liver origin. 

'. Cell strain of six above-mentioned publication whose cell is the Homo sapiens hepatocyte origin. 

Cell strain of seven above-mentioned publication whose cell is HepG2. ■ 
'. Cell strain of the above 1-8 given in any 1 term given cell is transgenics ammonia metabolic turnover Homo 
apiens hepatocyte stock. 

0. The cell strain of the above-mentioned above 1-8 characterized by introducing the drug-metabolizing enzyme 
:ene and the ammonia metabolic turnover enzyme gene into the common expression vector given in any 1 term. 

1. The cell strain often above-mentioned publication whose expression vector is a plasmid. 

2. The cell strain of the above 10 or 11 publications which are the mammals cell expression vectors in which an 
xpression vector has two or more independent multi-cloning sites and which are plasmids. 

3. The cell strain of 12 above-mentioned publication which is an expression vector pBudCE4. 

4. A cell strain given in the above 1 thru/or any 1 term of 13 characterized by showing the P450 activity of about 
.00 or more pmol/min per protein mg. 

5. A cell strain given in the above 14 characterized by showing the P450 activity of about 490 or more pmol/min 
er protein mg. 

6. A cell strain the above 14 characterized by maintaining the P450 activity of about 420 pmol/min for 80 days 
er protein mg, or given in 15. 

7. The liver function auxiliary device which contains the cell strain of a publication in the above 1 thru/or any 1 
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:erm of 16. 

18. A cell strain given in the above 1 thru/or any 1 term of 17 by which the transformation is carried out with still 
nore nearly another drug-metabolizing enzyme gene. 

19. The liver function auxiliary device which uses the cell strain of a publication for the above 1 thru/or any 1 term 

Df17. 

20. The liver function auxiliary device which furthermore uses the cell strain of another kind and which contains 
:he cell strain of a publication in the above 19. 

21. The liver function auxiliary device of 20 above-mentioned publication whose cell strain of another kind is the 
Homo sapiens nonparenchymatous liver cell origin. 

12. The liver function auxiliary device of the above 20 or 21 publications which are hybrid mold artificial livers. 

13. A liver function auxiliary device given in the above 20 thru/or any 1 term of 22 containing a time style type 
culture apparatus. 

14. The drug metabolism assay system which uses the cell strain of a publication for the above 1 thru/or any 1 
:erm of 17. 

>5. 

0 Cultivate a cell strain the above 1 thru/or given in any 1 term of 17, add b measuring object matter to a culture 
nedium, and carry out predetermined period culture further, c) Extract a supernatant, measure the concentration 
)f the measuring object matter in the supernatant of which d extraction was done, and the metabolized measuring 
jbject matter, respectively, and it asks for both ratio of concentration, e) The measuring object matter and the 
examined substance of suitable concentration are added to a culture medium, predetermined period culture is 
carried out further, and it is the f above-mentioned step c. It reaches, d Drug metabolism assay system which 
consists of measuring the effectiveness exerted on the metabolic turnover of the measuring object matter by the 
examined substance from change of g ratio of concentration repeatedly. 
>6. 

i) Cultivate a cell strain the above 1 thru/or given in any 1 term of 17, add b nifedipine to a culture medium, and 
;arry out predetermined period culture further, c) Extract a supernatant, measure the concentration of the 
nifedipine in the supernatant of which d extraction was done, and oxidization mold nifedipine, respectively, and it 
jsks for both ratio of concentration, e) Nifedipine and the examined substance of suitable concentration are added 
;o a culture medium, predetermined period culture is carried out further, and it is the f above-mentioned step c. It 
eaches. d Drug metabolism assay system which consists of measuring the effectiveness exerted on the 
>xidization mold nifedipine production by the examined substance from change of a ratio of concentration 
epeatedly. 
\1. 

\) Cultivate a cell strain the above 1 thru/or given in any 1 term of 17, add b midazolam to a culture medium, and 
;arry out predetermined period culture further, c) Extract a supernatant, measure the concentration of the 
nidazolam in the supernatant of which d extraction was done, and oxidation type midazolam, respectively, and it 
isks for both ratio of concentration, e) Midazolam and the examined substance of suitable concentration are 
idded to a culture medium, predetermined period culture is carried out further, and it is the f above-mentioned 
itep c. It reaches, d Drug metabolism assay system which consists of measuring the effectiveness exerted on the 
>xidation type midazolam production by the examined substance from change of b ratio of concentration 
•epeatedly. 

0009] As drug-metabolizing enzyme, it is P450 in the thing of arbitration well-known to this contractor, for 
ixample, the various enzymes belonging to a cytochrome P450, and a concrete target. One sort chosen from 3 A4 
GYP 3 A4), CYP2C, CYP1A2, CYP2E1, CYP2D6, and CYP2A6 grade or two sorts or more can be used. In these, it 
s P450 3 A4. In an adult liver, the abbreviation one half of the drugs which occupy the amount of manifestations 
>f about 30 %, and are used by clinical can be metabolized. This P450 3 A4 P450 2D6 which metabolizes many 
Irugs next P450 2C It is thought important to also make it discovered. It is especially P450 2D6. It is related and 
s observed also from the field of genetic polymorphism. This P450 2D6 The patient (PM) without activity is 
mportant also from a viewpoint of development of the biotechnology artificial liver used not only for the way of 
hinking called development of the biotechnology artificial liver which it is called 5 - 6 % by the white with 0.8 % 
extent although it is few, and is used for an acute liver failure patient's therapy but for the therapy of such PM by 
Japanese people. As an example of an ammonia metabolic turnover enzyme gene, the glutamine synthetase gene 
)f the CHO cell origin can be mentioned, for example. From the cDNA library of marketing or public engine 
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possession; or a vector, with cloning means, such as PCR, each of each of these genes can be easily come to 
hand or prepared, if it is this contractor. Moreover, the base sequence of these genes is indicated by various 
reference. As for the cell strain set as the object of a transformation, it is desirable that it is the mammals animal 
origin, for example, its cell strain of the Homo sapiens liver origin is more desirable, and it can mention HepG2 cell 
strain as an example of this cell strain. Such a cell can be received from various public engines (cell bank). 
Furthermore, it is the purposes, such as raising drug metabolism activity, and the cell strain obtained by also being 
able to carry out cloning of the cell strain of this invention obtained by carrying out a transformation, and carrying 
out cloning in this way is also the range of this invention. Although it may be supported by the different expression 
vector, respectively and a transformation may be performed separately, if the drug-metabolizing enzyme gene and 
the ammonia metabolic turnover enzyme gene are supported by the common expression vector, they are efficient 
and convenient Although the vector of well-known arbitration can be used for this contractor as this expression 
sector, the mammals cell expression vector pBudCE4 which has two or more independent multi-cloning sites, for 
example, an expression vector, is suitable. In addition, the approach and means of well-known arbitration can 
Derform easily each actuation of installation of each gene to an expression vector, the transformation of the cell 
strain by this expression vector, etc. by the technical field concerned. The transformation of the cell strain of this 
nvention may be carried out with the drug-metabolizing enzyme gene of still more nearly another class. As an 
sxample of such drug-metabolizing enzyme, it is P450. The drug-metabolizing enzyme which bears not only the 
rirst phase reaction to depend but the second phase reaction can be mentioned. For example, since it is carried 
out by UDP-GT (UDP-glucuronyltransfera se), glucuronide conjugation is this UDP-GT. It is thought effective to 
ntroduce an expression vector further. Although the liver function auxiliary device of this invention can take the 
configuration of well-known arbitration to this contractor, the type of the hybrid mold artificial liver .containing a 
:ime style type culture apparatus is suitable. In this equipment, although it is the translation which uses the cell 
strain of this invention as a living thing-ingredient, the cell of other classes can also be further used as a living 
:hing-ingredient The drug metabolism assay system of this invention can be characterized by using the above- 
nentioned cell strain, and can perform it by measuring the effect of the examined substance exerted on the 
netabolic reaction (for example, oxidation reaction, a hydroxylation reaction) of measuring object matter (standard 
substance), such as nifedipine and midazolam, according [ for example, ] to the cell strain. 

X)010] Although it ** in the example and this invention is explained in full detail hereafter, the technical range of 
:his invention is not **(ed) at all by these. 

;oon] 

'Example 1] The subjects of an experiment and an approach reagent used Wako Pure Chem or the reagent, 
chemicals of Nakarai Tesuku, unless it mentioned especially. 1 . Animal Cell Culture Approach 1.1. Host Animal Cell 
HepG2 Origin (Institute of Physical and Chemical Research Cell Bank RCB0459) Human Hepatocellular Carcinoma 
3rowth Gestalt Epithelial-like [0012] 1 A .2. animal cell culture culture-medium culture medium is 0.22. muM It was 
jsed after carrying out filtration sterilization using a membrane filter (Falcon;7105). - RDF RDF (Gln+) Medium 
composition RDF (Gln+) (HO) powder (Japanese-made medicine) 8.44 g glucose 2.58 gNaHCO 3 2.0 g glutamine 
).333 g penicillin G 58.8 mg streptomycin 120 mgMilli-Q Water In case 1 L notes 1 use is carried out, it is 10% 
vol.%) considerable-amount ****** of culture-medium capacity about fetal calf serum (fetal bovine serum;(FBS) 
jibco). 

lotes 2 Zeocin (Invitrogen;R250-01) was added if needed. - RDF RDF (Gin-) () [ Gin-] Medium composition RDF 
HO) powder (Japanese-made medicine) 8.44 g glucose 2.58 gNaHCO 3 2.0 g glutamic acid 0.336 gNH 4 CI 0.122 g 
penicillin G 58.8 mg streptomycin 120 mgMilli-Q Water 1 L notes 1 glutamic acid and NH 4 CI A presentation RDF 
t determined to become the same number of mols as the glutamine of a culture medium (Gln+). 
lotes 2) RDF The (HO) culture medium is the custom-made item of Japanese-made medicine, and is the usual 
RDF. A glucose and a glutamine are extracted from a culture medium. 

lotes 3) FBS beforehand dialyzed when using it 10% (vol.%) considerable-amount ****** of culture-medium 
capacity. 

lotes 4) It is MSX (MSX (Sigma;M-5379) was added according to each MSX concentration.) to a culture medium. 
Vhen needed (high MSX it is used for the acquisition experiment of a resistant strain) 

lotes 5) Accept the need and it is geneticin (and (Sigma (G418);G5013) Zeocin was added.) at the time of use. 
- a blood serum — medium composition NaHCO 3 0.2 g penicillin G for culture-medium blood serum culture for 
culture (1700 units/mg) 5.88 mg streptomycin The cellulose tube for 12 mgFBS 100 mL dialysis blood serum 
Jialysis (Sanko Junyaku ;;Size 27/32) It dips in NaHCO 3 and 1 mMEDTA (pH 8.0) 2% (w/v), and is 10. After 
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carrying out the autoclave between parts, It cools to 4 **, a blood serum is put into this, and it is 10 of a blood 
serum. The dialysing fluid of the amount of double is used and it is 30. Between parts -> 1 Time amount -> 2 Time 
amount -> 3 Time amount -> 4 Time amount -> over night It dialyzed. 

Blood serum dialysing fluid NaCI 8.0 gKCI 0.2 gNa 2 HPO 4 and 12H 2 0 2.9 gKH 2 PO 4 0.2 g kanamycin 32 mg 
streptomycin 120 mg distilled water 1 L [0013] 1 As Fundamental Matter in .1.3. Animal Cell Culture, and an 
Actuation 1:1.3.1. Cell Culture Container Cell Culture Container 3 T-flask of a class (Sumitomo Bakelite; — MS- 
20050 (area-of-base 25 cm 2, capacity 50mL) — ) MS-21250 (75 cm 2, 250 mL) and MS-20800 (225 cm2, 800 mL) 
'A following and small T-flask, an inside T-flask, a large T-flask and an abbreviation) or 100 mm dish 
'Corning;25020) was used, here — a small T-flask and 100 mm dish **** — usually — 10 mL a culture medium — 
an inside T-flask — 30 mL a culture medium — a large T-flask — 90 mL The culture medium was put in. The 
small T-flask was used for the subculture of the usual cell strain. Moreover, by culture experiment, it is 100 mm 
dish. It used. 

,0014] 1 .3.2. It is 1 in principle [ of a cell / passage ]. Every day (checking that a cell is in a confluent condition) 
[it carried out.) 

1) The old culture medium was attracted and removed with the pipet, and 0.25% trypsin solution of the following 
capacity was added. 

Smallness T-flask [ — It is about 10 at 30 mL2 37 **. / It cultivated between parts. ] — 5 mL, inside T-flask — 
1 5 mL, large T-flask 

3) if a cell peels and it becomes round — a new culture medium — the equivalent — in addition, pipetting was 
mproved (since the trypsin inhibitor is usually contained into the blood serum, the reaction which strips a cell 
stops at this time). 

I) Move cell suspension to a centrifuging tube and it is 10 at 80 xg. After carrying out part at-long-intervals 
alignment separation, suction removal of the supernatant was carried out with the pipet 
5) The fresh culture medium was added in the centrifuging tube, the cell was suspended, and suitable amount 
noculation was carried out at new T-flask. 

.0015] 0.25% trypsin solution NaCI 8 gKCI 0.2 gNa 2 PO 4 and 12H 2 O 2.9 gKH 2 PO 4 0.2 gTRYPSIN 2.5 (Difco 
1:250) gMilli-Q Water 1 L [0016] 1 .3.3. In the cryopreservation of the cryopreservation method cell of a cell, a cell 
s suspended in the liquid which added 10% of dimethyl sulfoxide (DMSO) to the culture medium, and it is 1 mL to 
:he Ceram tube. After having poured distributive^ every, putting into BICELL (Nihon Freezer) and making it freeze 
n -80 ** overnight, it saved in liquid nitrogen. It is 10 mL after performing defrosting in 37-degree C warm water 
md melting a culture medium. Cell suspension is moved to the centrifuging tube into which the culture medium 
vas put, and it is 10 at 80 xg. After carrying out part at-long-intervals alignment separation, suction removal of 
:he supernatant was carried out with the pipet, and the cell was inoculated into new T-flask. 
.0017] 1 .3.4. . Which Measured Cell Density Measurement Approach (Measurement by Dye Exclusion Assay) 19 
/iable Cell, and Total Cell Concentration Using Dye Exclusion Assay Which Used Trypan Blue — this — 0.2% 
W/v) of Trypan Blue Water Solutions, and NaCI 4.25% (W/v) of Water Solutions 4:1 (one drop (about 15 mu L) (it 
carries)) It mixes at a rate, equivalent mixing of the cell suspension is carried out at this liquid, and it is Burker- 
Turk. Mold counting chamber (ERMA 4296) In . counting chamber which is the approach of carrying out a speculum 
mmediately and measuring viable cell concentration and total cell concentration, the cell concerning two sides, 
ight-hand side and the bottom, was excluded at the time of measurement. 20 which amended the depth of a 
Counting chamber according to the assay value of counting chamber attachment, calculated the volume on a 
Counting chamber, and computed cell concentration here. 

0018] 2 .HPLC Used Drug Metabolism Activity (P450 3 A4 Activity) System-of-Measurement 2.1.HPLC The Used 
Density Measurement Approach 21 of Substrate and Metabolite - 24 Drug-Metabolism Activity (P450 3 A4 
\ctivity) P450 3 A4 The hormone matter testosterone (the first chemicals; UC-339, molecular weight ; 288.4) 
netabolized specifically is made into a substrate. 6 which is metabolite Beta-hydroxytestosterone (the first 
:hemicals ;;UC-282, molecular weight ; 304.4) HPLC It evaluated by measuring. HPLC Internal standardization was 
ised as the quantum approach at the time of carrying out. androstenedione (4-Androstene-3, 1 7-dione) (first 
;hemicals ;;UC-300) was used as internal standard matter here. As introduction standard concentration, they are a 
;ubstrate, metabolite, and each internal standard matter 100microM. It prepares so that it may become, and it is 
^LC. The concentration of metabolite was computed in the substrate list after that based on the peak area of a 
:hart 

0019] - HPLC Conditions HPLC Equipment — The Shimadzu liquid chromatograph system ; LC10AD; 
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• * 

Column used — C 18 Inertsil ODS-3V which are a column; (4.6 x150 mm, 5 mu m, GL Sciences Inc.) 

** ** buffer — A Liquid methanol: Distilled water =45 : 55 B Liquid methanol: Distilled water =90 : 10. 

Buffer It sets to production and is HPLC. After mixing the ** methanol (Nakarai Tesuku) and distilled water by 

each ratio, degassing was performed suitably. 

** ** — -| # o ml/min; 

Column temperature — Room temperature; 

** Constant wavelength — 254 nm; 

P450 3 A4 HPLC gradient in activity Conditions [0020] 

[Table 1] 



BMflcao 


AM 




0 


100% 


096 


i 


1 


I 


10 


096 


100% 


-12 


096 


100% 


12~ 


10096 


0% 



"0021] 2 Quantum P450 3 A4 of the amount of .2. cell total protein Generally activity is pmol 6. Beta- 
nydroxytestosterone formed/min/mgprotein It is expressed in the unit to say. In case drug metabolism activity is 
searched for using cell culture supernatant liquid, the amount of cell total protein (mg protein) must be measured. 
Here, we decided to measure the amount of cell total protein using BCA Protein Assay Reagent Kit (Pierce;23225). 
The quantum approach followed the attached manual. The adjustment procedure of the cell crushing liquid (crude 
enzyme liquid) in the amount measurement of cell total protein is shown below. A procedure is shown below. 
I) a cell — the culture medium (in the case of 100 mm dish culture, culture-medium 5 ml is a standard) of a 
mown amount — suspending — 500 of them mul a centrifugal tube — moving — 1000 xg 10 a part — between — 
centrifugal separation was carried out by 4 **. 

I) supernatant liquid — removing — 100 mM potassium phosphate buffer (pH7.4) — suspending — 1000xg — 10 a 
jart — between — centrifugal separation was carried out by 4 **. 

J) By the ultrasonic fungus body destructor (marine electrical machinery T — A-4200), it is 5. After the sonication 
iuring a second, and 1 It ice-cools between parts and is this 4 ************. 

0 14000 xg 10 The quantum of the amount of cell total protein was carried out after centrifugal separation 
>etween parts using supernatant liquid by 4 **. 

0022] 2 Pretreatment 25HPLC of .3. cell , culture supernatant liquid (sample) It is in charge of using and measuring 
:he substrate and metabolite concentration in cell culture supernatant liquid, and is^column Sep-Pak Plus C 18 
Waters) for sample pretreatment It used and the sample was refined. A procedure is shown below. It pours into a 
column, (apply) The rate of flow at the time of carrying out is 2 - 4 ml/min. It took care so that it might become. 

1 ) — 100% methanol 2 ml a column — 2 Time apply It carried out. 
I ) — distilled water 2 ml a column — 2 Time apply It carried out. 

} ) — a sample — 2 ml and apply It carried out. 

I ) — distilled water 2 ml a column — apply It carried out and the column was washed. 

ii ) — 100% methanol 2 ml apply It carried out and the quality of the specified substance was eluted. 

.0023] 3 P450 3 A4 in . animal cell (intact cell) The activity measurement approach 21 and 231 10 mL a culture 

nedium RDF (Gln+ or Gin-) — using — 100 mm dish a cell — 1 x10 7 an individual — seeding was carried out. 

Dulture is the basis of 5 %CO 2 and 37 **, and 16. It carried out time. 

I) Concentration is testosterone (it melted to the methanol 100% so that it might be set to 100mM) which culture- 
nedium exchange is performed (amount of culture media 10 mL), and is a substrate 100 mu M It added so that it 
night become. 

J) It is 2 at 5 %CO 2 and 37 **. This culture supernatant 2 mL after carrying out time amount culture It used and 
ictivity was measured. 

0 After culture termination, the cell was removed by trypsinization and the amount of cell total protein was 

neasured. 

0024] 

Example 2] 4 . immanency P450 3 A4 Homo sapiens liver drug-metabolizing enzyme induction medicine rifampicin 
or the improvement in activity It hits applying an addition culture animal cell to a biotechnology artificial liver, and 
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is a wild strain HepG2. A cell and gene recombination ammonia metabolic turnover HepG2 built from this invention 
person's until now P450 3 A4 of the internality in a cell (GS-HepG2 a cell and MSX300 muM resistant strain) 
Improvement in activity was tried, until now — HepG2 a cell — setting — dexamethasone, phenobarbital, 3- 
methylcholanthrene, prednisolone, carbamazepine, and rifampicin etc. — 26, 27, and 28 to which it is reported that 
capacity to metabolize drugs rises by drug induction if drugs are added to a culture medium. Then, in these drug 
nducer, it is CYP3A. rifampicin made the most effective as an inducer By adding, it is internality P4503 A4. 
Improvement in activity was aimed at. 

1) 100 mm dish RDF Finally it is 10 mL about a culture medium (FBS is included 10%). It added so that it might 
Decome. 

2) Wild strain HepG2 It is transgenics GS-HepG2 to a list. About a cell (HNAA-300A cell strain), it is 1 x10 7cells. 
Seeding was carried out. 

3) 37 ** and 5%CO 2 Basis 12 It cultivated time. 

4) Culture-medium exchange. 10%FBS Or it contains, it is RDF of a non-blood serum. It is 10 mL about a culture 
nedium. It added. 

5) 37 ** and basis 24 of 5%CO 2 It cultivated time. 

5) Culture-medium exchange, rifampicin melted to dimethylsulfoxide (DMSO) The last concentration is 10 and 
50,100,200,300,500. It is RDF of a non-blood serum so that it may be set to mu M. It adds to a culture medium. It 
s the non-blood serum RDF as control. It is DMSO to a culture medium. The chisel (0.1%) was added. 
J) 37 ** and basis 24 of 5% C02 After carrying out time amount culture, culture-medium exchange and rifampicin 
Df each concentration were added. 

3) Perform 7 for six days (6 culture-medium exchange was performed every day during a day), and it is 200 after 
:hat. mu M testosterone It adds to a culture medium and is P450 3 A4. Activity was measured. 
[0025] The above-mentioned wild strain HepG2 Homo sapiens liver drug-metabolizing enzyme induction medicine 
-ifampicin to a cell The result obtained in the addition culture experiment was shown in drawing 1 . This is FBS in a 
culture medium, rifampicin when it does not contain with the case where it contains Wild strain HepG2 in each 
concentration P450 3 A4 of a cell Activity is shown. Wild strain HepG2 P450 3 A4 of a cell Activity is 0.6 
)mol/min/mg-protein in the condition of not applying drug induction. The value to say was shown. Moreover, it is 
3 450 3 A4 most. It is FBS that whose activity was high. It sets to the included culture medium and is rifampicin 
1 00. muM It is that to which induction was applied and an activity value is 2.3 pmol/min/mg-protein. It became. It 
s FBS in a culture medium. By comparing the case where it does not contain with the case where it contains, it is 
r BS. It sets to the culture to include and is internality P450 3 A4. It turned out that it is easy to be guided. FBS 
important various factors including a growth factor are contained in inside (blood serum). Therefore, FBS By 
lothing culture, since the important factor for surviving was drained, I thought that it was because the response to 
change of the . external world in a cell becomes blunt. 

0026] Furthermore, gene recombination ammonia metabolic turnover HepG2 Homo sapiens liver drug-metabolizing 
inzyme induction medicine rifampicin received a cell (GS-HepG2 a cell, MSX300 muM resistant strain) The result 
cbtained in the addition culture experiment was shown in drawing 2 . This is each [ when it does not contain with 
:he case where a dialysis blood serum is included ] rifampicin. HNAA-300A in concentration P450 3 A4 of a. cell 
>train It is activity. In the condition of not applying drug induction as shown in this drawing, it is HNAA-300A. The 
cell strain had the almost same activity as wild strain HepG2 cell. However, rifampicin By the drug induction by. 

• r 

addition, it is a wild strain HepG2. It compares with a cell and is P450 3 A4. It was checked that induction is hard 
:o be carried out. HNAA-300A A cell strain is a wild strain HepG2. It is pBK-CMV-GS to a cell. MSX after 
ntroducing a vector And G418 It uses and selection is applied. It is HNAA-300A if it thinks including the ability to 
survive also under such a harsh environment. Since the susceptibility over the external world of a cell strain is 
)lunt, it is a wild strain HepG2. It compares with a cell and is rifampicin. P450 3 A4 to depend I thought that it was 
vhat induction cannot take place to easily. 
;0027] 

^Example 3] 5 .P450 3 A4 Construction 5.1.P450 3 A4 of an expression vector Expression vector (pBudCE-GS- 
DYP3 A4) As an outline 5.1.1. use plasmid use plasmid of construction, it is pBudCE4 29 (Invitrogen;V532-20). It 
jsed. This is multicloning site (MCS) 2 KA possession is carried out and it is each MCS. It is 
lumancytomegalovirus immediate-early promoter (CMV) to the upstream. And human elongation 1 Alpha-subsuit 
EF-1 alpha) promoter It has. As a marker gene, it is Zeocin at Escherichia coli and an animal cell. It is selectable. 
3 450 3 A4 The outline of construction of an expression vector is shown in the following tabie 2. 
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[0028] 
[Table 2] 



CYP3A4 tt 
plMCX-CYP3M£ 

pgr tz&vnm 




OS 



BtnHl 



3YP3A4 



Not I 



BgffL 




BOH pA 



MOS 



QStt 

pBK-CMV-QS* 
tamploto fCU"C 



EF-1 a 



pronator 



;0029] 5 .1.2. Preparation 5.1.2.1. Use Strain Escherichia Coli TOP10 [(Invitrogen;C 615-00)0030] of Use Plasmid 
5 .1.2.2. Culture Medium (LB-Zeocin) 

Deionized water 100 mL Bacto-tryptone 1 (Difco) g, Bacto yeast extract0.5 (Difco) g, and NaCI 0.5 g pH 7.0 after 
nelting The autoclave was prepared and carried out. It is 2 g when making it a plate. Agar It added. It is Zeocin if it 
becomes at least 55 ** after an autoclave. 50 mug/mL It added so that it might become. 
0031] 5 the creation 1 of the transformation and competent eel of the Escherichia coli by the .1.2.3. calcium 
chloride method — the Escherichia coli which carries out a transformation — 5 mL LB Shaking culture was 
carried out by 37 ** by the culture medium overnight. 

I ) — preculture liquid 2 mL 40 mL LB a culture medium — inoculation — carrying out — 37 **2 Time amount 
culture was carried out. 

3 ) — the inside of ice — ten a part — the above — leaving it — 4 **, 6000 xg, and 5 The harvest was carried 
)ut by carrying out part atHong-intervals alignment separation. 

\ ) — 50 mM CaCI 2 20 mL which ice-cooled precipitation suspending — 0 **20 It was left between parts. 
5 ) — centrifugal separation — after a harvest and 50 mM CaCI 2 4 mL suspending — 200 muL It poured 
iistributively every. 

- Transformation 200 muL It is DNA to a competent cel. A solution is added a suitable amount (0.01 mug extent), 
and it is 1 in ice. Time amount neglect was carried out. 42 At **, it is 90. After giving the heat shock during a 
second, it quenches by iced water, and it is 0.8 mL. LB A culture medium is added and it is 1 at 37 **. Time 
amount shaking culture was carried out. 100 among this culture medium muL LB-Zeocin It extended to the culture 
nedium and cultivated by 37 ** overnight. 

0032] 5 Plasmid DNA from .1.2.4. Escherichia Coli Preparation (Alkali Extraction Method) 

5 mL LB-Ampicilin Inoculation of the Escherichia coli transformant is carried out to a liquid medium, and it is 16 at 
57 **. Time amount shaking culture was carried out. It is 1.5 mL.about culture medium. Extent picking, 12000 xg, 
and 2 Part atHong-intervals alignment separation was carried out, and the harvest was carried out. solution 1100 
after stirring precipitation with a vortex mixer It suspends completely in muL and is solution II200. muL It is 3-4 
luietly moreover. Time fall mixing is carried out and it is .5 correctly in ice. It was left between parts. It is solution 
II cooled beforehand 150 muL In addition, it mixes violently and is 5 in ice. It was left between parts. 12000 xg and 
5 After carrying out part at-long-intervals alignment separation, supernatant liquid was moved to a new sample 
:ube. 20 after performing a phenol-chloroform extraction and performing ethanol precipitation further about this 
supernatant liquid mug/mL Dnase free RNase TE 50 included muL It dissolved. 

solution I: 50 mM Glucose, 25 mM Tris— CI (pH 8.0), 10 mM EDTAsolution II: 0.2 N NaOH and 1%%SDS (it prepares 
at the time of an important point) 

solution III: 5 M Acetic-acid water solution containing potassium acetate [0033] 5 .2. gene relation — fundamental 

— actuation 5.2.1. agarose electrophoresis 1/2 xTAE It carried out by 0.8% agarose gel (TaKaRa; Agarose L03) 
jsing the buffer solution. The small electrophoresis tub (Advance Co.Ltd.;Mupid2) was used as a migration tub. A 
sample is usually DNA. It is 1/10 to a solution, xten of an amount The stain solution for migration was added and 
>roduced. Migration is constant-voltage 100 V. 40 The part was performed. They are after migration and gel with 
in ethidium bromide. water solution (EtBr) (0.5 mu g/ml) 10 It dyes between parts and is DNA at Tran Swi Rumi 
>loether (Ultra Violet C62). The band was observed. A photograph is UV. A photograph was taken with the Polaroid 
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[trademark) camera using the filter and the red filter. 

"0034] 5 .2.2. ethanol precipitate DNA To the included solution, it is 1/10. 3 M of an amount A sodium acetate 
solution (pH 5.2) is added and it is 2.5 of the solution further. The 100 % ethanol of the amount of double is added, 
and it mixes, and is 20 at a room temperature. It was part-left. It is this 18000 xg and 10 Part at-long-intervals 
alignment separation was carried out, and supernatant liquid was removed. It is 70% ethanol to this precipitate 
Optimum dose ****, 18000 xg, and 10 After carrying out part at-lorig-intervals alignment separation, supernatant 
iquid is removed, and they are the sterilized water of after reduced pressure hardening by drying and optimum 
dose, or Sterilization TE about precipitate. It dissolved in the buffer solution (10 mM Tris-CI (pH 7.5) and 1 
nMEDTA). 

[0035] 5 .2.3. phenol chloroform-extraction DNA It is TE about a solution. It was saturated with the buffer solution 
and phenol chloroform isoamyl alcohol (25:24:1) mixed liquor was mixed equivalence, in addition well, this — 18000 
<g — at-long-intervals alignment separation was carried out for 10 minutes, and the upper layer was moved to a 
lew sample tube. 

$036] 5 .3.PCR P450 3 A4 to depend A gene and GS Preparation / use device GeneAmpR PCR System 2400 and 
!PERKIN ELMER) templateP450 3 A4 of a gene About a gene, they are pLNCX-CYP3 A4 (Els M.De Grone it 
Dresents from a teacher), and GS. About a gene, it is PBK-CMV-GS. It used. Used primer is shown in the following 
:able 3. 
!0037] 
"Table 3] 



5' - AAAAAAjAAGCTTjACCATGGCCAOCTCAGCAAGTTCOC - 3' 
5' - CCCCC O|GQAT^ AATTAQrrTTTTQTATTGGAAGGGCTC - 3' 



cyp3A4 « pcr r=£y*fn-ftiRKjfiiifc??<r?-- 

Notl 

5' - TTTTTT^M^^^QTGATGQCTCrrOATCCCAGACrrTGG - 3' 
BgfiL 

5' - GGGGGG|A(^TCTVVT7X?AQQCTOCAOTTACGGTGCCATC - 3' 



£038] In addition, it is Kozak so that it may be in charge of the design of a primer and the translation in an animal 
sell may be started more correctly. It referred to the array (A/G NN ATG G). Moreover, it is each PCR to the 
Allowing table 4. A presentation and conditions of a reaction were shown. 
;0039] 
Table 4] 



primer OS HBndM (20 pmdtf0 ) 


\ 0 


primer CYP3A4 Attf I (20pmgl/jrt) 


1 0 


prirmr OS BmrH I (ZOpmot/jil) 


1 ill 


primer CYP3A4£|ffII CZOpmoftf) 


1 0 


Tempkta (pBK-CMV-GS) (SOpmol/iiO 


I A 


Temptete (pLNCX-CYTOM) C50 pmoi/0 ) 


1 0 


KOD polymerase buffer ( x 10) 


5 0 


KOD pofyrnono 


• huffer(XIO) 


5 0 


cffTP 2mM 


5 0 


<*TTP 2 mM 




5 0 


MgCJ, 25 mM 


2 ii! 


MlOl, 25 mM 




20 


KOO potymerese 2J5 unit/ 0 

***. 


i m 

34 J/1 


KOD por/roarex 


i 2-5 unit/ |d 


1 0 

Mj/L 


totrf 


60 jd 


total 




90 0 



PGR** 

WC 15 mo — 2 eec -» 74t 30 ■sa 
4 25oyclei ► 



0040] 5 .4.pBudCE4 P450 3 A4 which is a vector (invitrogen) and an insertion A gene and GS pBudCE4 prepared 
jy ligation5. 1.2.4. with a gene The P450 3 A4 gene and GS which were prepared by the vector and 5.3. It decided 
;o carry out ligation using a gene. This process is TAKARA SHUZO CO., LTD. An order was placed with the gene- 
analysis pin centerjarge. Consequently, obtained P450 3 A4 Expression vector (pBudCE-GS-CYP3 A4) It is shown 
n the following table 5. This vector is pBudCE4. To two multicloning site of a vector, it is pLNCX-CYP3 A4. CYP3 
\4 (gene of P450 3 A4) and pBK-CMV-GS of the origin GS of the origin A gene is inserted. . 



ittp://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



8/22/2006 



JP,2003-274963,A [DETAILED DESCRIPTION] 



Page 10 of 18 



;0041] 
Table 5] 



EF-lcr 




GS 



SV40pA 



[0042] Furthermore, 5.3. is followed and it is P450 3 A4. A gene and GS It is PCR about a gene. It amplifies and is 
3 CR. Product 4 muL Electrophoresis was carried out using 0.8 % agarose gel. The result is shown in drawing 2 . 
Rain ** is P450 3 A4. Gene (about 1.5 kbp(s)) and rain ** is GS. Gene (about 1.1 kbp(s)) and rain ** is a 
ambda/Hind III marker. P450 3 A4 which is the target gene from this A gene and GS Acquisition of a gene was 
checked. P450 3 A4 P450 3 A4 inserted in the expression vector The sequence result of a gene (CYP 3 A4) is 
>hown in the following table 6. Di CYP3 A4 registered into - TABESU Base sequence 33 When it compares, it is 6 
after an initiation codon (ATG). The base eye was not C (cytosine) but A (adenine). However, from configuration 
amino acid serving as a leucine with both (CTC and CTA), in case it is made to translate into protein, it is thought 
hat P450 3 A4 inserted in a vector has original activity. 
0043] 
Table 6] 

N Jfe^tt)TCTTGQTTCATTCTCAAGC5CTOAGACAGrrQGTTCA HJftzaft/ 

tAcrrmrn cttcc atttoaqqtgtogtqaacacqtggto ccGGCcac^ojaQocrroT 

ATCCCAGACTrQQCCATGGAAACCTCGCTTCTC CTOGCTOTCAGCU 1 GG1 C CTC C T C TA 
CTATATQGAACCCATTCACATGGA C 1 1 1 1 1 AAGAACCTT GGAATTCGAGGGCCCAGACC 
CTGCCTTTTTTGQGAAATATTTTG^ 

TGTGATAAAAAGTATGGAAAAGTGTGGGGCTTTTATGATGGTCAAOAGCCTGTGCTGGC 
ATCACAGATCCTGACATGATCAAAACAGTrGCTAGTGAAAGAATGT^ 
AACCGGAGGOOTTTTGGTC CAGTGGGATTTATGAAAAGTGCCATCTCTATAGCTGAGGA 
GAAGAATGGAAG^GATTACGATCATTQCTGTGTCGAAGGTTGAOCAGTTj 
IGAGATC^TCCCTATCATTGCCCAGTATGGAGATGTGTTGGTGAGAAATCTGAGGGGGGA 

k GCVkQAGAOAGGCAA(K)CTGTCACX5T7X5AAAGACGTCTTTG 

kATCACTAGCACATOATTTGGAGTGAACATCGAGTOTCTOAAGAATCGACAAG^GGCGTT 

QTOGAAAACACCAAGAAGCTTTTAAGATTTQA 1 Mil I UGATCOATTO 1 1 IGIUTCAAT 

ACACTCrrTTCCArrCCTGATGCCAATTCrrGAAGTATTAAATAT^ 

LGAAaTTAGAAATTTTTTAAGAAAATCTGTAAAAAGGATGAAAGAAAGTGGCCTC 

ACACAAAAGGACCQACrrGGATTTCCTTCAGCTGATXJATTOAOT 

AGTGAGTCCCACAAAGCTCTQTCCQATCrrGGAGCTOGTGGCOGAATOAATTA^ 

TTTGCTGGCTATGAAACOAOGAGOAGrrG I rGTCTCCTrCATTATGTATGAAOTGGCCAC 

GAOCOTC ATGTC CAG CAGAAACTG CAGGAGGAAATTGATGCAG TTTTACCGAATAAG GC 

£0ACOOACOTATGATA0TG7XH7TACAGATQ^ 

CTCAGATTATTCCCAATTOCTATGA^^ 

JAATGGGATGrTTCATTCCCAAAaaaTGaaXOGTGATO^ 

GAGOQAAAGTAGTGGAGAGAGG CTQAGAAGTTCCTCCCTGAAAGATTGAGGAAGAAGAA 

lAAGGAGAAOATAGATCCrrTAGATATACAOAOGGTT^^ 

GGCATXS^GTTTGCTOTGATGAACATCAAACTTGCTCTAATt^ 

TOOTTCAAACCrnnAAAGAAAOAOAQATOOOOar^ 

CAACCAGAAAAAOCOaTTGTITrrAAAGGTTGAGTGAA 

BgfR 

mM TAGA 7P7D QCCQQCTQQQCCCQTTTOQAAGQTAA<K)CTATOOOT 
K3GTGTCGATTCTACGCGTACC 

0044] Moreover, P450 3 A4 GS inserted in the expression vector The sequence result of a gene is shown in the 
ollowing table 7. GS About a gene, it is template. pBK-CMV-GS carried out GS Array 30 of a gene It was 
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completely the same. pBK-CMV-GS Introduced CHO A cell (CN9-500-4 cell strain) and HepG2 It sets into a cell 
[HNAA-300A cell strain), and is GS. GS inserted in this vector from activity being checked It is thought that it has 
the function as original protein. 
;0045] 
Table 7] 

N 3fcHltt ) T CTGG CT AACTA GAGAACOCAGTGCTTACTGG OTTATOQAAATTAATACGAQTQAOT ATA 
GQQAQACC CA4 ff<?77 ACCATOQCCACCTCAGQAAGTTCQQAC^^ 

OAAATOTAOCTmCOOTQOOOaAGQOTQAQAAAQTCOAATO 
QaTACTOQAOAAGQACTCCGCTGCAAAACCCQC^CCCT 
QAAOAGnTACCTOAOTaiAATTTO 
AQTQACATQTATCTCAGCCCTCnrTX3CCATGTTTCQG(^ 
MOOTQQTQTTOTQTGAAQnrTTTOAAOTACAAOCGG^QCCT 

* 

CACTOaTCTTAAACG GATAATGGA CATtyaTGAGCAACGAQCAOCCCTQGTTTXKlAATGQAA 

caqgaotatactctqatqqqaaoaqatqqgcaccg i i f mm r uqccttccaatqqcttt 

OCTQQQCXJCOAAGGTCCGTATTACTGTGGTGTOGGCGC^GACAAA 
ATDCrroGAGGCTCAjCrrACOGCGCCrrGCTTGT atgctggggtcaagattacaggaacaaat 

0 

GCTGACK3T^TGttDTGCGC AGTGGGAATTCCAAATAG G<kCC aTGTGAAG QAATOQG CATG 
aQAGA7CATCTCT<mT0G00CGTnWTCrn , <^ 
ATAGQAACOTTTGACXXHSAAGCCGATTCCTGGGAACT^ 

AACTTTAGOAGGAAG GOCATGOGGGAGGAGLAATGGrrOTGAAaGAGATCGAGGAGOCCATC 
GAGAAAOTAAGCAAGCGGO ACOQGTAC CAQATTC&AGCGT AO GATCCOAAGG GGG G CCTQ 
QAQAATOOCOOriTXnCTQAOTQGGTTCOAC I \ 1 1C 1 G CT 

GQTGTCOCCAATCGCAOTGCO A G CttTCCGOATTCCCCG GA CTQTOGGGOAGGAGAAGAAA 
aOTTACTTTGAAGAOC GGCGCCCCTGTGCC AATTGTXSACCCGTTTG GA OTGAQAGAAG DO. 
ATOCn"OCGCACATGCCTTCTQAATGAQAOTQ QOGACQAQCOCTTCCAATACAAAAACTAA 
TTOai7raaAACAAAAACTCATGTOAGAAQA (C*JfrH) »it3^ 

;0046] 

^Example 4] 6 P450 3 A4 Introductory P450 3 A4 to the animal cell of an expression vector It is a wild strain 
HepG2 about an expression vector. Cell (ATCC No.HB-8065) And gene recombination ammonia metabolic turnover 
HepG2 already built by this invention person It tried to introduce into a cell (HNAA-300 A share). It is P450 3 A4 
:o an animal cell. In introducing an expression vector, this vector must be prepared by the high grade. Then, Wizard 
D ureFection Plasmid DNA Purification System (A2160; how to make DNA stick to a magnet and to collect plasmid 
DNA s of a high grade after removing endotoxin etc.) was used. The approach followed -the attached manual (the 
>ublication of an approach is omitted). P450 3 A4 of the high grade obtained above An expression vector is used 
and it is transfection. It carried out. trarisfection The approach used the liposome method (TaKaRa and Trans IT 
3 olyamine Transfection Reagents). 

I) It is 35 mm dish about a 4 x10 5 piece cell. It cultivated by seeding and 37 ** overnight. As a culture medium, 
:hey are HepG2 and CHO-K1. It sets and is FBS. About an entering RDF (Gln+) culture medium, they are HNAA- 
JOOA and CN 9-500-4. It set and the RDF (Gin-) culture medium containing a dialysis blood serum was used: 
I) The next day and 100 mu I It is TransIT Transfection Reagent to a serum free medium. 20 mu I It is vortex 
noreover. It mixed. 

5) It is 10 min at a room temperature, It cultivated. 

\) It is vector DNA 3 to this, mu g It is pipetting quietly moreover. It carried out. 
5) It is 10 min at a room temperature, It cultivated. 

5) What was prepared by 5 was added with POTAPOTA to the cell culture medium prepared by 1. dish It shook 
>lowly and was made to mix. 
1) 72 It cultivated by time amount and 37 **. 

3) Carry out trypsinization of what was prepared by 7, remove it, and it is smallness about the whole quantity. - T 
Seeding was carried out to the flask (area-of-base 25cm 2). A culture medium is Zeocin. The passage was carried 
)ut using the RDF (Gln+ and Gin-) culture medium which is not included. 

)) Smallness - T Zeocin after becoming confluent in a flask It planted in the included selective medium and 
nherited. Zeocin in a selective medium concentration — HepG2 And HNAA-300A **** — 200 mug/ml ** — it 
carried out. 

0047] In this way, obtained P4503 A4 HepG2 made to discover Cell (CYP3 A4-GS-HepG2) P450 3 A4 The result 
)f having measured activity is shown in Table 8. in addition, in front Naka, "P450 3 A4~HepG2" is written (the 
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nside of each table of a following and book specification — the same). [ this cell J 
10048] 

Table 8] 

tote* . ™. 3MS 1 .;' _ 



P450 3A4-HepG2 


• 

490 


HepG2GBttB3M£L) 


0.6 


* 


2.3 

• * 



£049] clear from Table 8 — as — P450 3 A4 Installation HepG2 the activity value in a cell — about 800 of a wild 
strain twice — a high value and 490 pmol/min/mg-protein It was shown. P450 3 A4 CHO made to discover even if 
t compares with the activity in a cell (P450 3 A4-CHO cell strain) — P4503 A4-HepG2 the activity in a cell strain 
— about 20 twice — it means that the high value was shown P450 3 A4 Installation CHO It compares with a cell 
and is P450 3 A4. Installation HepG2 P450 3 A4 in a cell Activity is 20. Although it became high more than twice 
This is an environment (for example, it sets for oxidation / reduction reaction by P450) which supports the 
eaction mechanism of CHO. It compares with a cell and is HepG2. It sets into a cell and is P450. P450 P450 from 
a reductase It is thought that it is because it remains [ that electronic supply is performed actively etc. and ] in 
ntracellular. 

£050] It is 24 here. P450 3 A4 of the first hepatocyte which carried out time amount culture An activity value is 
>52.8 pmol/min/mg-protein. 35 reported. Moreover, at the thing using rat founder hepatocyte, it is P450 3 A4 after 
Wiour culture. Activity is 407 pmol/min/mg-protein and 24. The activity after time amount culture is 158 
)mol/min/mg-protein. 36 which has become. It is P450 3 A4 from this. Installation HepG2 It can be said that the 
jell strain had the first hepatocyte, an EQC, or the activity beyond it. However, in vivo P450 3 A4 of the Homo 
sapiens hepatocyte which can be set For activity, individual difference is 1000 of a certain thing - 1500 
)mol/min/mg-protein. It is called extent, turns to 37 and the clinical application to Homo sapiens, and is P450 3 
\4-HepG2 further. P450 3 A4 of a cell I thought that he wanted to raise activity further. 

;oosi] 

[Example 5] 7 .P450 3 A4 GS in a manifestation animal cell Gene amplification approach P450 3 A4 using a genetic 
system P450 3 A4 in a manifestation animal cell It is GS in order to raise activity. Gene amplification in a genetic 
system was performed. 

I ) — Smallness-T a flask (area-of-base 25 cm 2) — setting — HepG2 a cell — 200 mug/mlZeocin And MSX of 
sach concentration the included selective medium — a cell — about — 5 x10 five-piece seeding was carried out, 
and culture-medium exchange was performed until it became confluent. 

I ) — the selective medium which the cell was exfoliated [ selective medium ] when becoming confluent, and 
aised MSX concentration (Methionine Sulfoximine) — about 5x105 The stroke of carrying out individual seeding 
was repeated and.the gene amplification in a hetero condition was tried. • \ 

$052] Consequently, P450 3 A4 Installation HepG2 It sets into a cell and is each MSX. The resistant strain of 
concentration was acquired. Next, it is P450 3 A4 about each resistant strain. Activity was measured (3). The 
-esult is shown in drawing 3 . In addition, MSX P450 3 A4 Since activity may have been affected, in the passage 
before activity measurement, MSX was not added to a culture medium. Moreover, it is MSX also to the culture 
medium at the time of carrying out activity measurement. It did not add. MSX It is GS by addition. P450 3 A4 using 
a gene amplification system Although improvement in activity was aimed at, the almost same activity value was 
shown also in which resistant strain. From this, it is GS. The gene amplification in a gene is used and it is P450 3 
^4. It can be said that activity was not able to be raised. Each cell strain is MSX why here. In spite of having 
acquired resistance, it considered as follows that P450 3 A4 activity did not rise. 

1) P450 3 A4 GS introduced into the expression vector Since it is not by the gene and gene amplification 
nappened in GS gene of internality, it is P450 3 A4: Activity did not rise (P450 3 A4 activity is change nothing and 
GS in this case activity will rise). 

2) P450 3 A4 GS introduced into the expression vector Although gene amplification happened in the gene, it is 
P450 3 A4 at a certain factor. A gene did not amplify (P450 3 A4 activity is change nothing and GS in this case 
activity rises). 
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3) GS The gene amplification in a genetic system itself had not worked (it is P450 3 A4 in this case activity or GS 
activity does not change, either). That is, by devices other than gene amplification (for example, film variation etc.), 
t is MSX. It is thought that resistance was acquired. 
[0053] 

[Example 6] 8 .P450 3 A4 Installation HepG2 GS in a cell the activity measurement method 32 — in order to verify 
:hese things — each MSX Concentration resistance P450 3 A4 Installation HepG2 GS of a cell It decided to 
evaluate activity. 

3 .1.GS Activity measurement principle GS Gamma-glutamyl The catalyst of the transition reaction is carried out. 
lamely, hydroxylamine from — gamma-glutamylhydroxyamate generating — this gamma-glutamylhydroxyamate 
: erric chloride Addition shows characteristic brown. This is hydroxylamine. Used glutamine synthetase It is the 
Drinciple of activity measurement. This reaction is used and it is GS. Activity was measured. 
$054] 8 .2.GS He is TBS about activity measurement approach 1 cell suspension. 500 once washing muL 
imidazole buffer It suspended. 

I) 10% beta-rnercaptoethanol (.) 5 muL It added, (antioxidant) 

5) an ultrasonic fungus body destructor (T-A-4200; marine electrical machinery incorporated company) — 10 
\fter the sonication during a second, and 1 a part — between — ice-cooling — 3 ********** — the cell was 
crushed by things. 

I) 10% beta-rnercaptoethanol It is 5 again. muL It added. 

)) It is 100 mM phenylmethylsulfonylfluoride (PMSF; ethanol solution) 5 muL It added. 

5) It is 200 mM Pepstatin A (ethanol solution) 5 muL It added. (PMSF and Pepstatin A are protease inhibitors) 
0 1 8,000xg.5 Centrifugal separation was carried out by 4 ** between parts. 
0 Supernatant liquid was moved to new EPPEN and the volume was measured. 

)) It is 15 in 37 ** correctly [ after adding and carrying out the vortex of the reaction substrate liquid to crude 
snzyme liquid ]. It was made to react between parts. 

0) 0.75 mL FeCI3 solution is added and it is 5 at 18,000 xg. After carrying out part at-long-intervals alignment 
reparation, supernatant liquid is struck to a cuvette, and it is A 535. The absorbance was measured. 11) Measured 
'alue to blank The value was lengthened and activity was searched for. the bottom of this Measuring condition — 
\ 535 =0.340 the time — 1 unit ** — 32 carried out. It is gamma-glutamyl transfer to Table 9. About the 
>resentation of an activity measurement reagent, it is FeCI 3 in Table 10. The presentation of a solution was 



;hown. 






0055] 




i 


Table 9] 








Stook&OttA 




Imtdezoto-HCI 


100mM,pH7J 


250// L 


MnCfc 


125 mM 


20 111 


L-GJutamina 


250 mM 


100 fit 


arcenatfl 


200 mM, pH7.2 


50 UL 


Hydroxylamine 


1 M.PH7.2 


50 UL 


ADP'Na 


2.5 mM 


20 UL 






10 JiL 


Total vohJmo 




500 fit 



0056] 

Table 10] 

F0CI3 1.11 M 250 flL 

HCI 2.01 M 250 UL 

Trichloroacetic arid 0.50 M 250 gJL 

Total voluma 750 yL 



0057] Moreover, GS Since it is the purpose to measure activity, it is GS. Extinction values other than an enzyme 
eaction should be removed. Then, blank as shown in Table 1 1 It took. 
0058] 
Table 11] 
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bi 


** 


ba 


ImJdazofe-HCI 


o 


o 


O 


MnCI_ 


0 


o 


O 


L-Qlutamho 


X 


o 


X 


arcen_tfl 


o 


o 


O 


Hydroxyi-mtne 


X 


o 


X 


ADP'Na 


X 


o 


X 




O 


X 


X 



0059] Notes in addition b 1, b 2, and b 3 blank A class is shown. Moreover, it is shown that 0 of the above- 
nentioned table does not add addition and x. b 1 The thing and b 2 which extracted the substrate The thing and b 
) which extracted the enzyme A substrate and an enzyme are extracted. Volume adds ultrapure water and is 500. 
nuL It carried out. blank at the time of enzyme activity measurement finally It is the following, and made and 
calculated. 

)lank =(b 1)+(b 2Mb 3) [0060] P450 3 A4 in the culture which used the synthetic medium for drawing 4 Installation 
HepG2 GS of a cell (each MSX concentration resistant strain) The result of activity (inside of a synthetic medium) 
s shown. Each MSX Concentration resistance P450 3 A4 Installation HepG2 GS in a cell The difference was not 
bund out by activity. From this, it sets to each MSX concentration resistant strain, and is P450 3 A4. It is GS that 
here was no difference in activity. It thinks because the gene amplification in a genetic system had not happened 
veil. It is thought that each [ these ] MSX concentration resistant strain acquired resistance according to devices 
)ther than gene amplification (for example, film variation etc.). A gene amplification system will be used from now 
>n, and it is P450 3 A4. Considering raising activity, it is GS. Gene amplification systems other than a gene (CAD 
genetic system etc.) must be used. 
0061] 

Example 7] 9 P4503 A4 in . blood serum Installation HepG2 P450 3 A4 in a cell In clinical application, the plasma 
)f Buta or Homo sapiens will touch the activity measurement method 30 with a gene recombination animal cell in 
(IGUNASU (cell culture equipment) in time. Then, it is P450 3 A4 as a form more near application with the 
bllowing approaches. Installation HepG2 It decided to evaluate the capacity to metabolize drugs (P450 3 A4 
ictivity) of a cell by culture using not a synthetic medium but the blood serum which is a component more near 
)lasma. Moreover, each MSX About the concentration resistant strain, activity was measured similarly. 

) 100 mm dish It is a cell 1 x10 7 An individual, seeding. The culture medium used RDF (Gln+). The amount of 
culture media is 10 mL 5 The basis of %CO 2 and 37 **, and 16 Time amount culture was carried out. 
!) Sample. a culture medium and they are 10mL(s) about a blood serum (FBS). testosterone which is a substrate in 
iddition Concentration is 100. mu M It added so that it might become. 

I) The basis of 5 %CO 2 and 37 **, and 2 Time amount culture. This culture supernatant 2 mL It used and activity 
vas measured. 

\) After culture termination, the cell was removed by trypsinization and the amount of cell total protein was 
neasured. 

0062] The obtained result is shown in drawing 5 . It also sets to, which cell strain and is P450 3 A4. Activity is 200 
>mol/min/mg-protein. The value of order was shown. This is P450 3 A4 measured in the synthetic medium. 
Activity is 5 about 2/. It was a value. However, MSX GS by addition P450 3 A4 of genetic system gene 
implification The effectiveness in activity was not seen. 
0063] 

Example 8] 10 .P450 3 A4 Installation HepG2 Measuring method 31 former P450 3 A4 of the lidocaine metabolic 
urnover ability in a cell As a substrate when measuring activity, testosterone (hydroxylation like 6 beta) which is 
he hormone matter was used. P450 3 A4 Installation HepG2 It is testosterone when it assumes using a cell as a 
)iotechnology artificial liver. It is necessary to evaluate also about the metabolic turnover of the drug of an except 
check). Then, it decided to measure the metabolic turnover ability of the lidocaine currently used widely in case 
>iotechnology artificial liver capacity to metabolize drugs is evaluated. Lidocaine is used as the model substrate of 
he first phase reaction, and a clinical index at the time of liver failure. 

■ HPLC Conditions HPLC Equipment — Shimadzu LC10AD Liquid chromatograph system-usage column — C 18 
nertsil ODS-3V which are a column () [ 4.6 x150 mm, 5 mu m, ] [ GL Sciences ] Inc. ** 20 mM NaCIO 4 (pH 2.5) 
15%acetonitrile [ — 2.0 ml/min column temperature / — ****** / Law ] style (degassing was performed) ** 
vavelength — 205 nm [0064]) ** buffer — The result is shown in Table 12. this table shows — as — P450 3 A4 
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Installation HepG2 the lidocaine metabolic turnover ability in a cell — 5.1 nmol/min/mg-protein it was . In addition, 
a value is the 2 times measurement average and each measured value is 4.7 and 5.5. 
[0065] 
[Table 12] 







P450 a& 


P4S0 3A4-HepG2 

• 




5.1 


HepG2 




* 

<0.1 



;0066] 

'Example 9] 11. It examined whether it would continue at the maintenance of drug metabolism activity over a long 
period of time, and also a long period, and the cell strain of this invention could maintain activity. Therefore, HepG2 
ncorporating CYP3 A4 and GS which are the cell strain of this invention was cultivated more than for 80 days 
[about 20 or more generations), and it measured about the drug metabolism activity. The obtained result is shown 
n the following table 13. Consequently, it became clear that the high activity of about 426 pmol/min was 
maintained per protein mg. 
;0067] 
Table 13] 

Table GS-P450 3A4 &a«<fr»— RXOlSlik 



P450 3A4 Stt 
(testosterone 6p-hydroxylation activity) 
(pmol mlrf 1 mg-p retain" 1 ) 



CH0-K1 «&(»£») < 0.1 
P450 3A4 m A CHO tSffi 21 
HepG2 fflg <S£tf> 0.6 

P450 3A4*AHepG2«a *90 

P450 3A4 m A HopG2 »B&ClO0%ltLj**» 200 

P450 3A4 *A KepG2 fl»(80 BBKU. » 40 ttftBttfc) 426 

thttftF«lllS(i#J:y#* 24 B*fB&) 250- . 

fcH£(«F ' ' 1000~1500~ 



«Joumrf ofHapetDkw 31:54© (1999) 
44BtoohM»i««fiooj^Trmetions 22:1 31 S (1BS4)) 
♦^BJocWocd PhartmooJo«y 40:2525 (1990) 



;0068] 

Example 10] 12 evaluation 12.1 of the capacity to metabolize drugs as a biotechnology artificial liver based on . 
)ath clearance the path clearance theory of session — here — P450 3 A4 Installation HepG2 It decided to ; 
evaluate the capacity to metabolize drugs as a biotechnology artificial liver at the time of applying this cell to 
(IGUNASU (cell culture equipment) based on the lidocaine metabolic turnover ability of a cell. Moreover, 38, 39, 
and 40 it is in charge of this evaluation, and using path clearance as an index. Generally path clearance shows the 
nagnitude of the capacity for an organ to process a drug. Processing here is a view including all, such as not only 
a metabolic turnover but migration which penetrates disappearance and the biomembrane of a drug. Path 
clearance (CL) (ml/min) is the concentration in blood (C) (mg/ml). When a drug is processed at a rate Vel 
mg/min), it defines as a degree type. 

/el =CL and C — here, it is expressed with a bottom type when the path clearance on the basis of drug 
concentration C in in blood (inside of plasma) (mg/ml) which flows into a biotechnology artificial liver is defined as 
)iotechnology artificial hepatic clearance (CL artificial liver) (ml/min). 

/el =CL An artificial liver and C in [0069] 12 Plasma of Drug Concentration C in (Mg/MI) Flows into Biotechnology 
\rtificial Liver by the Rate of Flow Q (Ml/min) Here. Count of .2. Path Clearance — P450 3 A4 Installation HepG2 
Donsidering the model which drug concentration becomes small with C out (mg/ml) by the metabolic turnover by 
he cell, and flows out The inflow rate V in (mg/min) and exit velocity V out (mg/min) of a drug The processing 
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speed Vel (mg/min) in a biotechnology artificial liver is an inflow rate of a drug, respectively. : Exit velocity of V in 
=Q and C in drug : V out =Q and processing speed in a C out biotechnology artificial liver : Vel =CL It is expressed 
an artificial liver and C in. It is the amount change rate of drugs in a biotechnology artificial liver (V) from this, 
[mg/min) is V = Vin-Vout-Vel=Q(C in-C out)-CL An artificial liver and C in .... It is expressed **. At a steady 
state, since there is nothing, drug concentration change within a biotechnology artificial liver is V = 0 here. It 
Decomes and is CL Artificial liver = it is set to Q-(C in~C out)/C in. 

Here (C in-C out) /C in=Er .... It is CL if it sets with **. Artificial liver = Q-Er .. It becomes **. Er Extraction 
efficiency, a call, and this express the rate that a drug is processed, while plasma passes a biotechnology artificial 
iver. 

[0070] 12 In case it asks for the related biotechnology artificial hepatic clearance (CL artificial liver) of .3. 
Diotechnology artificial hepatic clearance and intrinsic clearance, intrinsic clearance (CL int) must be considered. 
:he throughput which a biotechnology artificial liver originally owns with intrinsic clearance first on the basis of the 
effective drug concentration (Ce) of the minute part where the drug in a biotechnology artificial liver disappears — ; 
so to speak — P450 3 A4 Installation HepG2 What is necessary is just to think that the throughput in a cell is 
expressed. As an assumption, the uncombined mold drug concentration (f and C) which has not been combined 
with the plasma protein in plasma etc. has the uncombined mold drug concentration of the processing part in a 
Diotechnology artificial liver, and the relation of a concentration balance, and presupposes that only an uncombined 
nold drug is processed here. Here, it is f. A binding fraction with the plasma protein of a drug is expressed, if it 
:hinks that the effective drug concentration in a biotechnology artificial liver (Ce) is uniform, and equal to the 
jncombined-among plasma mold concentration (f-C out) flowing out — f and C out=Ce ** Vel =dn/dt =CL It 
Decomes an artificial liver, C in =CL int, Ce=CL int, f, and C out ....**. 
, 0071] 12 Set at a ** ceremony in a .4. biotechnology artificial hepatic clearance steady state, and it is V = 0. 
They are [ becoming and ] Q(C in-C out) =CL int, f, and C out from ** type. It becomes. i 
r rom this formula and ** type, it is extraction efficiency Er. It becomes Er =f and CL int/(Q+f and CL int), and is 
DL from ** type. Artificial liver =Q -f and CL int/(Q+f and CL int) .... It becomes **. 

'0072] 12.5 . intrinsic clearance P450 3 A4 Installation HepG2 if the drug metabolism by the cell assumes that a 
dichaelis-Menten equation is followed — the substrate concentration of a metabolic turnover part, i.e., the 
effective drug concentration in a biotechnology artificial liver, — Ce and Ce the maximum metabolic rate of the 
irug in infinity — V max and a Michaelis constant — Km** — if it carries out, it will become Vel =V max and 
De/(K m+Ce). Moreover, from being expressed with ** type, intrinsic clearance is CL int =V max/(K m+Ce).... It is 
expressed **. 

0073] 12 Trial calculation (cell-culture equipment: about [ number of cells ] 4 x109 cells and volume 1 L) 41 and 
12 of .6. biotechnology artificial hepatic clearance, for example, KIGUNASU which is indicated by JP,06-1 13818A 
M50 3 A4 The trial calculation of biotechnology artificial hepatic clearance was made having assumed that it was 
filed up with introductory HepG2 cell. Already measured P450 3 A4 K m =65 in lidocaine metabolic turnover ability 
5:1 nmol/min/mg-protein in introductory HepG2 cell, and a lidocaine metabolic turnover muM43 (for reference 
Jiscount) And lidocaine average concentration Ce=25 in the blood. in the effective lidocaine concentration in a 
)iotechnology artificial liver, i.e., a steady state, muM43 To a radical, it is CL int from ** type. The value was 
computed. Consequently, CL int =57 ml/min It was able to be found, this value and flow-velocity Q=15 ml/min 41 
n KIGUNASU (cell culture equipment) and — if the trial calculation of biotechnology artificial hepatic clearance is 
nade based on binding fraction (reference value) f =0.3 43 with the plasma protein of lidocaine — CL Organ = 8.0 
nl/min It was able to be found. This showed the value almost equivalent to the biotechnology artificial liver (CL 
=7.0 ml/min) 44 which used rat founder hepatocyte. Therefore, P450 3 A4 Installation HepG2 It turned out that the 
)iotechnology artificial liver using a cell has the function of the same order as the biotechnology artificial liver 
jsing the first hepatocyte in drug metabolism. The first hepatocyte is P450 3 A4 which has reproductive integrity, 
vhen the supply from a living body is required and it takes into consideration that there is danger of a thing and 
rirus infection with it difficult [ to maintain a liver function over a long period of time ] etc. Installation HepG2 
Vobably, a cell will be useful as a cell used for a biotechnology artificial liver. However, in computing biotechnology 
irtificial hepatic clearance, it must care about that it is greatly dependent on the flow velocity which flows not 
>nly into the function which the cell itself with which it is filled up in cell culture equipment has but into a 
>iotechnology artificial liver, for example, the hepatic clearance in a Homo sapiens liver — about 700 ml/min 45 it 
s . the flow velocity in a Homo sapiens liver although this is about 100 times the value of the biotechnology 
irtificial liver whose trial calculation was made previously — about 1600 ml/min 40 it is — about 100 of the flow 
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/elocity of a biotechnology artificial liver (KIGUNASU: 15 ml/min) It is twice. 

[0074] 13. in the equipment and the culture condition of the above [ actual condition / artificial liver auxiliary 
experiment ], it is the cell strain of this invention The artificial liver auxiliary experiment was conducted using 
DYP3 A4-GS-HepG2. The actual liver failure model was shown in drawing 6 , and the definition of effective 
;erminal time used for evaluation of an artificial liver auxiliary system was shown in drawing 7 . Drawing 8 shows 
:he result of the effective terminal time in each experimental group. "None of no taking a measure" forge-fire bulk 
nere The group which is not, the thing which connects and circulated the artificial liver system in the condition 
:hat an "acellular people liver" does not have a cell, The group for which the approach by which "plasma exchange 
MDHDF (continuous hemofiltration)" is generally used for the therapy of liver failure, and "GS-HepG2" used the 
sell strain of this invention, and "Wt-HepG2" are the groups which used the wild strain (cell strain before 
ntroducing a gene). The result shown in drawing 8 shows that the outstanding prolongation-oHife effectiveness 
nbs acquired by the liver function auxiliary device of this invention. Furthermore, as shown in drawing 9 and 
jrawing 10 , the improvement effect which was excellent in brain pressure sthenia manifestation frequency and a 
ist in the APTT activity partial TRON boss RASUCHIN activity in a blood coagulation system, ACT activated 
dotting time, HPT HEPAPURASUCHIN time amount and various parameters called the 7th factor of FVII was 
accepted. 
;0075] 

^Example 11] Nifedipine was added into the drug metabolism assay system cell which used this invention cell strain 
CYP3 A4-GS-HepG2), and the nifedipine and hydroxylation object concentration of extracellular fluid were 
neasured with time. In 100nM(s), detection of the hydroxylation object of 5% considerable amount of an addition 
vas attained after [ of addition ] 5 minutes, and it increased linearly to 50% in 30 minutes. Moreover, in 60 minutes, 
t became 75%, and the parent drug became below detection sensitivity at this time. On the other hand in the 
:arget cell, at least 60 minutes were an average of 7%. ( drawing 1 1 ) if nifedipine is added for the ketoconazole of 
lOOmicroM which is 3 A4 inhibitor, cimetidine, and an erythromycin to this system after pretreatment for 10 
ninutes — the amount of hydroxylation object detection of 30 minutes after — the time of un-processing — it 
)ecame 25-35%, respectively. ( Drawing 12 ) On the other hand, even if it used midazolam instead of nifedipine and 
)erformed hydroxylation object measurement, the amount of hydroxylation object detection became 35-45% at the 
:ime of un-adding by ketoconazole, cimetidine, and the erythromycin pretreatment. ( Drawing 13 ) . Therefore, it is 
)0ssible to evaluate simple whether the 3 A4 inhibition effectiveness is in that drug by adding a strange drug into 
:his cell and measuring hydroxylation of nifedipine and midazolam. It is the description that metabolic turnover 
ability is so high that the hydroxylation object which especially flowed out into culture medium in this cell is 
neasurable. 
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TECHNICAL FIELD 

[Field of the Invention] This invention relates to the liver function auxiliary device which uses the cell strain in 
which the transformation was carried out by the drug-metabolizing enzyme gene and the ammonia metabolic 
turnover enzyme gene, and this cell strain. 
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FECHNICAL PROBLEM 



iProblem(s) to be Solved by the Invention] The animal cell used for a hybrid mold artificial liver is roughly classified 
nto two. One uses the separation hepatocyte of the heterozoic origins, such as Buta. Although these have the 
nigh liver function, a liver function is unmaintainable for a long period of time except that cell supply takes time 
and effort and time amount Moreover, since it is heterozoic, there is danger, such as immunorejection and strange 
✓irus infection. Then, what is used in the form where face to face is stood against these is HepG2. Including, it is a 
Homo sapiens origin cell strain. Although a liver function is low, there is a property maintainable over a long period 
Df time that cell supply is easy. Then, we considered making some of liver functions give this Homo sapiens origin 
sell strain. 

]0005] this invention persons are the Homo sapiens liver origin cell strains HepG2 until now. 15 which succeeded 
n making the removal ability of the ammonia which is one of the toxic substances give a cell. Then, by making the 
capacity to metabolize drugs considered to be important for a degree as a function of a biotechnology artificial 
iver give Homo sapiens liver origin cell strain HepG2 cell, I thought that he wanted to build the biotechnology 
artificial liver as an alternative removal system of a toxic substance. Therefore, construction of HepG2 cell strain 
/vhich has capacity to metabolize drugs, and its functional evaluation are our purposes. Moreover, the use as a 
nodel (models, such as a toxicity test of a drug and specification of a metabolic fate) of drug metabolism research 
. in / besides the liver failure therapy purpose / in the animal cell which has these capacity to metabolize drugs / 
a Homo sapiens liver ] is also considered. 
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MEANS 



[Means for Solving the Problem] By the way, a drug metabolism reaction is 16 divided roughly into the first phase 
taction and the second phase reaction. Polar groups, such as a hydroxyl group, a carboxyl group, and an amino 
iroup, generate the first phase reaction by oxidization, reduction, hydrolysis, etc., or the thing of the reaction 
ntroduced is said. Although these functional groups are comparatively small polar groups compared with the 
second phase reaction, generally a drug loses the compatibility over a site of action by these polarization. 
Consequently, it becomes the form which is easy to be excreted while a pharmacological action or a physiological 
function falls. The second phase reaction is a reaction into which a bigger substituent than the first phase reaction 
s introduced. It is the conjugation reaction into which glucuronic acid, a sulfuric acid, some amino acid, a 
ilutathione, etc. are introduced. Although there are not few compounds which have beforehand functional groups, 
such as a hydroxyl group, a carboxyl group, or an amino group, after these functional groups generate by the first 
Dhase reaction or being introduced, there are many compounds which undergo the second phase reaction. Since 
the substituent of a conjugation reaction has the polarity higher than the functional group introduced at the first 
Dhase reaction, it tends [ further ] to receive elimination, and it loses a pharmacological action or a physiological 
: unction. 

!0007] About 80% of the drug metabolism in Homo sapiens is the cytochrome P450 which exists in a hepatic 
-nicrosome. It is bearing. These P450 is bearing the first phase reaction, and consists of various subfamilies. 17 
/vhich is said for the metabolic turnover capacity of the first phase reaction to decline especially in the fulminant 
lepatitis patient, and is said to be especially clinically important, to occupy about 30% of the amount of 
manifestations in an adult liver, and to metabolize the drug of varieties also in it, and 18 that — P450 3 A4 it is . 
Then, this invention person is this P450 3 A4, when evaluating the capacity to metabolize drugs in an animal cell 
T \rst It decided to observe activity. Moreover, P450 3 A4 By building an expression vector and introducing this into 
an animal cell, it is P450 3 A4. It tried making it discovered by the animal cell. And the possibility of the clinical 
application as a cell both used for a biotechnology artificial liver which performs functional evaluation about the 
Dbtained cell strain was examined, and this invention was completed. 
0008] That is, this invention relates to each following mode. 

I. Cell strain in which transformation was carried out by drug-metabolizing enzyme gene and ammonia metabolic 
xirnover enzyme gene. 

I. Cell strain of one above-mentioned publication whose drug-metabolizing enzyme gene is P450. 

3. Drug-metabolizing enzyme is P450. Cell strain of two above-mentioned publication which is 3 A4. 

1. Cell strain of the above 1-3 given in any 1 term given ammonia metabolic turnover enzyme gene is glutamine 

synthetase gene. 

5. Cell strain of the above 1-4 given in any 1 term given cell is the mammals animal origin. 
3. Cell strain of five above-mentioned publication whose cell is the Homo sapiens liver origin. 
7. Cell strain of six above-mentioned publication whose cell is the Homo sapiens hepatocyte origin. 
3. Cell strain of seven above-mentioned publication whose cell is HepG2. 

3. Cell strain of the above 1-8 given in any 1 term given cell is transgenics ammonia metabolic turnover Homo 
sapiens hepatocyte stock. 

10. The cell strain of the above-mentioned above 1-8 characterized by introducing the drug-metabolizing enzyme 
jene and the ammonia metabolic turnover enzyme gene into the common expression vector given in any 1 term. 
M. The cell strain often above-mentioned publication whose expression vector is a plasmid. 
12. The cell strain of the above 10 or 11 publications which are the mammals cell expression vectors in which an 
sxpression vector has two or more independent multi-cloning sites and which are plasmids. 
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13. The cell strain of 12 above-mentioned publication which is an expression vector pBudCE4. 

14. A cell strain given in the above 1 thru/or any 1 term of 13 characterized by showing the P450 activity of about 
200 or more pmol/min per protein mg. 

15. A cell strain given in the above 14 characterized by showing the P450 activity of about 490 or more pmol/min 
per protein mg. 

16. A cell strain the above 14 characterized by maintaining the P450 activity of about 420 pmol/min for 80 days 
per protein mg, or given in 1 5. 

17. The liver function auxiliary device which contains the cell strain of a publication in the above 1 thru/or any 1 
term of 1 6. 

18. A cell strain given in the above 1 thru/or any 1 term of 17 by which the transformation is carried out with still 
more nearly another drug-metabolizing enzyme gene. 

19. The liver function auxiliary device which uses the cell strain of a publication for the above 1 thru/or any 1 term 
of 17. 

20. The liver function auxiliary device which furthermore uses the cell strain of another kind and which contains 
the cell strain of a publication in the above 19. 

21. The liver function auxiliary device of 20 above-mentioned publication whose cell strain of another kind is the 
Homo sapiens nonparenchymatous liver cell origin. 

22. The liver function auxiliary device of the above 20 or 21 publications which are hybrid mold artificial livers. 

23. A liver function auxiliary device given in the above 20 thru/or any 1 term of 22 containing a time style type 
culture apparatus. 

24. The drug metabolism assay system which uses the cell strain of a publication for the above 1 thru/or any 1 
term of 17. 

25. 

a) Cultivate a cell strain the above 1 thru/or given in any 1 term of 17, add b measuring object matter to a culture 
medium, and carry out predetermined period culture further, c) Extract a supernatant, measure the concentration 
of the measuring object matter in the supernatant of which d extraction was done, and the metabolized measuring 
object matter, respectively, and it asks for both ratio of concentration, e) The measuring object matter and the 
examined substance of suitable concentration are added to a culture medium, predetermined period culture is 
carried out further, and it is the f above-mentioned step c. It reaches, d Drug metabolism assay system which 
consists of measuring the effectiveness exerted on the metabolic turnover of the measuring object matter by the 
examined substance from change of g ratio of concentration repeatedly. 
26. 

a) Cultivate a cell strain the above 1 thru/or given in any 1 term of 17, add b nifedipine to a culture medium, and 
carry out predetermined period culture further, c) Extract a supernatant, measure the concentration of the 
nifedipine in the supernatant of which d extraction was done, and oxidization mold nifedipine, respectively, and it 
asks for both ratio of concentration, e) Nifedipine and the examined substance of suitable concentration are added 
to a culture medium, predetermined period culture is carried out further, and it is the f above-mentioned step c. It 
reaches, d Drug metabolism assay system which consists of measuring the effectiveness exerted on the 
oxidization mold nifedipine production by the examined substance from change of a ratio of concentration 
repeatedly. 
27. 

a) Cultivate a cell strain the above 1 thru/or given in any 1 term of 17, add b midazolam to a culture medium, and 
carry out predetermined period culture further, c) Extract a supernatant, measure the concentration of the 
midazolam in the supernatant of which d extraction was done, and oxidation type midazolam, respectively, and it 
asks for both ratio of concentration, e) Midazolam and the examined substance of suitable concentration are 
added to a culture medium, predetermined period culture is carried out further, and it is the f above-mentioned 
step c. It reaches, d Drug metabolism assay system which consists of measuring the effectiveness exerted on the 
oxidation type midazolam production by the examined substance from change of b ratio of concentration 
repeatedly. 

[0009] As drug-metabolizing. enzyme, it is P450 in the thing of arbitration well-known to this contractor, for 
example, the various enzymes belonging to a cytochrome P450, and a concrete target. One sort chosen from 3 A4 
:CYP3 A4), CYP2C, CYP1A2, CYP2E1, CYP2D6, and CYP2A6 grade or two sorts or more can be used. In these, it 
is P450 3 A4. In an adult liver, the abbreviation one half of the drugs which occupy the amount of manifestations 
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}f about 30 %, and are used by clinical can be metabolized. This P450 3 A4 P450 2D6 which metabolizes many 
Jrugs next P450 2C It is thought important to also make it discovered. It is especially P450 2D6. It is related and 
s observed also from the field of genetic polymorphism. This P450 2D6 The patient (PM) without activity is 
mportant also from a viewpoint of development of the biotechnology artificial liver used not only for the way of 
;hinking called development of the biotechnology artificial liver which it is called 5 - 6 % by the white with 0.8 % 
extent although it is few, and is used for an acute liver failure patient's therapy but for the therapy of such PM by 
Japanese people. As an example of an ammonia metabolic turnover enzyme gene, the glutamine synthetase gene 
>f the CHO cell origin can be mentioned, for example. From the cDNA library of marketing or public engine 
possession, or a vector, with cloning means, such as PCR, each of each of these genes can be easily come to 
nand or prepared, if it is this contractor. Moreover, the base sequence of these genes is indicated by various 
-eference. As for the cell strain set as the object of a transformation, it is desirable that it is the mammals animal 
origin, for example, its cell strain of the Homo sapiens liver origin is more desirable, and it can mention HepG2 cell 
strain as an example of this cell strain. Such a cell can be received from various public engines (cell bank). 
r urthermore, it is the purposes, such as raising drug metabolism activity, and the cell strain obtained by also being 
able to carry out cloning of the cell strain of this invention obtained by carrying out a transformation, and carrying 
Hit cloning in this way is also the range of this invention. Although it may be supported by the different expression 
/ector, respectively and a transformation may be performed separately, if the drug-metabolizing enzyme gene and 
:he ammonia metabolic turnover enzyme gene are supported by the common expression vector, they are efficient 
and convenient. Although the vector of well-known arbitration can be used for this contractor as this expression 
/ector, the mammals cell expression vector pBudCE4 which has two or more independent multi-cloning sites, for 
Example, an expression vector, is suitable. In addition, the approach and means of well-known arbitration can 
perform easily each actuation of installation of each gene to an expression vector, the transformation of the cell 
strain by this' expression vector, etc. by the technical field concerned. The transformation of the cell strain of this 
nvention may be carried out with the drug-metabolizing enzyme gene of still more nearly another class. As an 
example of such drug-metabolizing enzyme, it is P450. The drug-metabolizing enzyme which bears not only the 
irst phase reaction to depend but the second phase reaction can be mentioned. For example, since it is carried 
put by UDP-GT (UDP-glucuronyltransfera se), glucuronide conjugation is this UDP-GT. It is thought effective to 
ntroduce an expression vector further. Although the liver function auxiliary device of this invention can take the 
configuration of well-known arbitration to this contractor, the type of the hybrid mold artificial liver containing a 
:ime style type culture apparatus is suitable. In this equipment, although it is the translation which uses the cell 
strain of this invention as a living thing-ingredient, the cell of other classes can also be further used as a living 
:hing-ingredient. The drug metabolism assay system of this invention can be characterized by using the above- 
mentioned cell strain, and can perform it by measuring the effect of the examined substance exerted on the 
netabolic reaction (for example, oxidation reaction, a hydroxylation reaction) of measuring object matter (standard 
substance), such as nifedipine and midazolam, according [ for example, ] to the cell strain. 

0010] Although it ** in the example and this invention is explained in full detail hereafter, the technical range of 

his invention is not **(ed) at all by these. 

0011] 

Example 1] The subjects of an experiment and an approach reagent used Wako Pure Chem or the reagent 
chemicals of Nakarai Tesuku, unless it mentioned especially. 1 . Animal Cell Culture Approach 1.1. Host Animal Cell 
HepG2 Origin (Institute of Physical and Chemical Research Cell Bank RCB0459) Human Hepatocellular Carcinoma 
3rowth Gestalt Epithelial-like [0012] 1 A .2. animal cell culture culture-medium culture medium is 0.22. muM It was 
jsed after carrying out filtration sterilization using a membrane filter (Falcon;7105). - RDF RDF (Gln+) Medium 
composition RDF (Gln+) (HO) powder (Japanese-made medicine) 8.44 g glucose 2.58 gNaHCO 3 2.0 g glutamine 
D.333 g penicillin G 58.8 mg streptomycin 120 mgMilli-Q Water In case 1 L notes 1 use is carried out, it is 10% 
Vol.%) considerable-amount ****** of culture-medium capacity about fetal calf serum (fetal bovine serum;(FBS) 
3ibco). 

notes 2 Zeocin (Invitrogen;R250-01) was added if needed. - RDF RDF (Gin-) 0 [ Gin-] Medium composition RDF 
[HO) powder (Japanese-made medicine) 8.44 g glucose 2.58 gNaHCO 3 2.0 g glutamic acid 0.336 gNH 4 CI 0.122 g 
Denicillin G 58.8 mg streptomycin 120 mgMilli-Q Water 1 L notes 1 glutamic acid and NH 4 CI A presentation RDF 
!t determined to become the same number of mols as the glutamine of a culture medium (Gln+). 
notes 2) RDF The (HO) culture medium is the custom-made item of Japanese-made medicine, and is the usual 
RDF. A glucose and a glutamine are extracted from a culture medium. 
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notes 3) FBS beforehand dialyzed when using it 10% (vol.%) considerable-amount ****** of culture-medium 
capacity. 

notes 4) It is MSX (MSX (Sigma;M-5379) was added according to each MSX concentration.) to a culture medium. 
l/Vhen needed (high MSX it is used for the acquisition experiment of a resistant strain) 

notes 5) Accept the need and it is geneticin (and (Sigma (G418);G5013) Zeocin was added.) at the time of use. 
-a blood serum — medium composition NaHCO 3 0.2 g penicillin G for culture-medium blood serum culture for 
culture (1700 units/mg) 5.88 mg streptomycin The cellulose tube for 12 mgFBS 100 mL dialysis blood serum 
dialysis (Sanko Junyaku ;;Size 27/32) It dips in NaHCO 3 and 1 mMEDTA (pH 8.0) 2% (w/v), and is 10. After 
carrying out the autoclave between parts, It cools to 4 **, a blood serum is put into this, and it is 10 of a blood 
serum. The dialysing fluid of the amount of double is used and it is 30. Between parts -> 1 Time amount -> 2 Time 
amount -> 3 Time amount -> 4 Time amount -> over night It dialyzed. 

3lood serum dialysing fluid NaCI 8.0 gKCI 0.2 gNa 2 HPO 4 and 12H 2 O 2.9 gKH 2 PO 4 0.2 g kanamycin 32 mg 
streptomycin 120 mg distilled water 1 L [0013] 1 As Fundamental Matter in .1.3. Animal Cell Culture, and an 
Actuation '1.1. 3.1. Cell Culture Container Cell Culture Container 3 T-flask of a class (Sumitomo Bakelite; — MS- 
20050 (area-of-base 25 cm 2, capacity 50mL) — ) MS-21250 (75 cm 2, 250 mL) and MS-20800 (225 cm2, 800 mL) 
[A following and small T-flask, an inside T-flask, a large T-flask and an abbreviation) or 100 mm dish 
;Corning;25020) was used, here — a small T-flask and 100 mm dish **** — usually — 10 mL a culture medium — 
an inside T-flask — 30 mL a culture medium — a large T-flask — 90 mL The culture medium was put in. The 
small T-flask was used for the subculture of the usual cell strain. Moreover, by culture experiment, it is 100 mm 
dish. It used. 

|0014] 1 .3.2. It is 1 in principle [ of a cell / passage ]. Every day (checking that a cell is in a confluent condition) 
'it carried out.) 

I) The old culture medium was attracted and removed with the pipet, and 0.25% trypsin solution oft the following 
capacity was added. 

Smallness T-flask [ — It is about 10 at 30 mL2 37 **. / It cultivated between parts. ] — 5 mL, inside T-flask — 
1 5 mL, large T-flask 

3) if a cell peels and it becomes round — a new culture medium — the equivalent — in addition, pipetting was 
mproved (since the trypsin inhibitor is usually contained into the blood serum, the reaction which strips a cell 
stops at this time). 

0 Move cell suspension to a centrifuging tube and it is 10 at 80 xg. After carrying out part atHong-intervals 
alignment separation, suction removal of the supernatant was carried out with the pipet. 
5) The fresh culture medium was added in the centrifuging tube, the cell was suspended, and suitable amount 
noculation was carried out at new T-flask. 

;0015] 0.25% trypsin solution NaCI 8 gKCI 0.2 gNa 2 PO 4 and 12H 2 O 2.9 gKH 2 PO 4 0.2 gTRYPSIN 2.5 (Difco 
1:250) gMilli-Q Water 1 L [0016] 1 .3.3. In the cryopreservation of the cryopreservation method cell of a cell, a cell 
s suspended in the liquid which added 10% of dimethyl sulfoxide (DMSO) to the culture medium, and it is 1 mL to 
:he Ceram tube. After having poured distributively every, putting into BICELL (Nihon Freezer) and making it freeze 
n -80 ** overnight, it saved in liquid nitrogen. It is 10 mL after performing defrosting in 37-degree C warm water 
and melting a culture medium. Cell suspension is moved to the centrifuging tube into which the culture medium 
Nas put, and it is 10 at 80 xg. After carrying out part at-long-intervals alignment separation, suction removal of 
:he supernatant was carried out with the pipet, and the cell was inoculated into new T-flask. 
'0017] 1 .3.4. . Which Measured Cell Density Measurement Approach (Measurement by Dye Exclusion Assay) 19 
/iable Cell, and Total Cell Concentration Using Dye Exclusion Assay Which Used Trypan Blue — this — 0.2% 
!W/v) of Trypan Blue Water Solutions, and NaCI 4.25% (W/v) of Water Solutions 4:1 (one drop (about 15 mu L) (it 
carries)) It mixes at a rate, equivalent mixing of the cell suspension is carried out at this liquid, and it is Burker— 
Turk. Mold counting chamber (ERMA 4296) In . counting chamber which is the approach of carrying out a speculum 
mmediately and measuring viable cell concentration and total cell concentration, the cell concerning two sides, 
*ight-hand side and the bottom, was excluded at the time of measurement. 20 which amended the depth of a 
counting chamber according to the assay value of counting chamber attachment, calculated the volume on a 
counting chamber, and computed cell concentration here. 

;0018] 2 .HPLC Used Drug Metabolism Activity (P450 3 A4 Activity) System-of-Measurement 2.1.HPLC The Used 
Density Measurement Approach 21 of Substrate and Metabolite - 24 Drug-Metabolism Activity (P450 3 A4 
Activity) P450 3 A4 The hormone matter testosterone (the first chemicals; UC-339, molecular weight ; 288.4) 
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metabolized specifically is made into a substrate. 6 which is metabolite Beta-hydroxytestosterone (the first 
chemicals ;;UC-282, molecular weight ; 304.4) HPLC It evaluated by measuring. HPLC Internal standardization was 
used as the quantum approach at the time of carrying out androstenedione (4-Androstene-3, 17-dione) (first 
chemicals ;;UC-300) was used as internal standard matter here. As introduction standard concentration, they are a 
substrate, metabolite, and each internal standard matter lOOmicroM. It prepares so that it may become, and it is 
HPLC. The concentration of metabolite was computed in the substrate list after that based on the peak area of a 
chart. 

[0019] - HPLC Conditions HPLC Equipment — The Shimadzu liquid chromatograph system ; LC10AD; 

Column used — C 18 Inertsil ODS-3V which are a column; (4.6 x150 mm, 5 mu m, GL Sciences Inc.) 

** ** buffer — A Liquid methanol: Distilled water =45 : 55 B Liquid methanol: Distilled water =90 : 10. 

Buffer It sets to production and is HPLC. After mixing the ** methanol (Nakarai Tesuku) and distilled water by 

each ratio, degassing was performed suitably. 

** ** — 1 .0 ml/min; 

Column temperature — Room temperature; 

** Constant wavelength — 254 nm; 

P450 3 A4 HPLC gradient in activity Conditions [0020] 

iTable 1] 





ASE 




0 


10096 


096 


1 


i 


1 


10 


096 


100% 




096 


100% 


12~ 


10096 


0% 



0021] 2 Quantum P450 3 A4 of the amount of .2. cell total protein Generally activity is pmol 6. Beta- 
nydroxytestosterone formed/min/mgprotein It is expressed in the unit to say. In case drug metabolism activity is 
searched for using cell culture supernatant liquid, the amount of cell total protein (mg protein) must be measured. 
Here, we decided to measure the amount of cell total protein using BCA Protein Assay Reagent Kit (Pierce;23225). 
The quantum approach followed the attached manual. The adjustment procedure of the cell crushing liquid (crude 
snzyme liquid) in the amount measurement of cell total protein is shown below. A procedure is shown below. 

1) a cell — the culture medium (in the case of 100 mm dish culture, culture-medium 5 ml is a standard) of a 
<nown amount — suspending — 500 of them mul a centrifugal tube — moving — 1000 xg 10 a part — between — 
centrifugal separation was carried out by 4 **. 

2) supernatant liquid ~ removing — 100 mM potassium phosphate buffer (pH7.4) — suspending — 1000xg — 10 a 
Dart — between — centrifugal separation was carried out by 4 **. 

3) By the ultrasonic fungus body destructor (marine electrical machinery T — A-4200), it is 5. After the sonication 
during a second, and 1 It ice-cools between parts and is this 4 ************. 

1) 14000 xg 10 The quantum of the amount of cell' total protein was carried out after centrifugal separation 
Detween parts using supernatant liquid by 4 **. 

[0022] 2 Pretreatment 25HPLC of .3. cell culture supernatant liquid (sample) It is in charge of using and measuring 
:he substrate and metabolite concentration in cell culture supernatant liquid, and is column Sep-Pak Plus C 18 
Waters) for sample pretreatment It used and the sample was refined. A procedure is shown below. It pours into a 
column, (apply) The rate of flow at the time of carrying out is 2 - 4 ml/min. It took care so that it might become. 

1 ) — 100% methanol 2 ml a column — 2 Time apply It carried out 

2 ) — distilled water 2 ml a column — 2 Time apply It carried out 

3 ) — a sample — 2 ml and apply It carried out 

% ) — distilled water 2 ml a column — apply It carried out and the column was washed. 

5 ) — 100% methanol 2 ml apply It carried out and the quality of the specified substance was eluted. 

!0023] 3 P450 3 A4 in . animal cell (intact cell) The activity measurement approach 21 and 231 10 mL a culture 

•nedium RDF (Gln+ or Gin-) — using — 100 mm dish a cell — 1 x10 7 an individual — seeding was carried out 

Culture is the basis of 5 %CO 2 and 37 **, and 16. It carried out time. 

I) Concentration is testosterone (it melted to the methanol 100% so that it might be set to 100mM) which culture- 
Tiedium exchange is performed (amount of culture media 10 mL), and is a substrate 100 mu M It added so that it 



ittp://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



8/22/2006 



JP.2003-274963.A [MEANS] Page 6 of 18 

night become. 

3) It is 2 at 5 %CO 2 and 37 **. This culture supernatant 2 mL after carrying out time amount culture It used and 
activity was measured. 

4) After culture termination, the cell was removed by trypsinization and the amount of cell total protein was 
neasured. 

;0024] 

[Example 2] 4 . immanency P450 3 A4 Homo sapiens liver drug-metabolizing enzyme induction medicine rifampicin 
For the improvement in activity It hits applying an addition culture animal cell to a biotechnology artificial liver, and 
s a wild strain HepG2. A cell and gene recombination ammonia metabolic turnover HepG2 built from this invention 
Derson s until now P450 3 A4 of the internality in a cell (GS-HepG2 a cell and MSX300 muM resistant strain) 
improvement in activity was tried, until now — HepG2 a cell — setting — dexamethasone, phenobarbital, 3- 
nethylcholanthrene, prednisolone, carbamazepine, and rifampicin etc. — 26, 27, and 28 to which it is reported that 
capacity to metabolize drugs rises by drug induction if drugs are added tp a culture medium. Then, in these drug 
nducer, it is CYP3A. rifampicin made the most effective as an inducer By adding, it is internality P4503 A4. 
improvement in activity was aimed at. 

1) 100 mm dish RDF Finally it is 10 mL about a culture medium (FBS is included 10%). It added so that it might 
Decome. 

2) Wild strain HepG2 It is transgenics GS-HepG2 to a list. About a cell (HNAA-300A cell strain), it is 1 x10 7cells. 
Seeding was carried out. 

3) 37 ** and 5%CO 2 Basis 12 It cultivated time. 

0 Culture-medium exchange. 1096FBS Or it contains, it is RDF of a non-blood serum. It is 10 mL about a culture 
medium. It added. 

5) 37 ** and basis 24 of 5%CO 2 It cultivated time. 

3) Culture-medium exchange, rifampicin melted to dimethylsulfoxide (DMSO) The last concentration is 10 and 
50,100,200,300,500. It is RDF of a non-blood serum so that it may be set to mu M. It adds to a culture medium. It 
s the non-blood serum RDF as control. It is DMSO to a culture medium. The chisel (0.1%) was added. 
7) 37 ** and basis 24 of 5% C02 After carrying out time amount culture, culture-medium exchange and rifampicin 
}f each concentration were added. 

3) Perform 7 for six days (6 culture-medium exchange was performed every day during a day), and it is 200 after 
:hat. mu M testosterone It adds to a culture medium and is P450 3 A4. Activity was measured. 
[0025] The above-mentioned wild strain HepG2 Homo sapiens liver drug-metabolizing enzyme induction medicine 
-ifampicin to a cell The result obtained in the addition culture experiment was shown in drawing 1 . This is FBS in a 
culture medium, rifampicin when it does not contain with the case where it contains Wild strain HepG2 in each 
concentration P450 3 A4 of a cell Activity is shown. Wild strain HepG2 P450 3 A4 of a cell Activity is 0.6 
Dmol/min/mg-protein in the condition of not applying drug induction. The value to say was shown. Moreover, it is 
D 450 3 A4 most. It is FBS that whose activity was high. It sets to the included culture medium and is rifampicin 
100. muM It is that to which induction was applied and an activity value is 2.3 pmol/min/mg-protein. It became. It 
s FBS. in a culture medium. By comparing the case where it does not contain with the case where it contains, it is 
r BS. It sets to the culture to include and is internality P450 3 A4. It turned out that it is easy to be guided. FBS 
important various factors including a growth factor are contained in inside (blood serum). Therefore, FBS By 
nothing culture, since the important factor for surviving was drained, I thought that it was because the response to 
change of the external world in a cell becomes blunt. 

[0026] Furthermore, gene recombination ammonia metabolic turnover HepG2 Homo sapiens liver drug-metabolizing 
enzyme induction medicine rifampicin received a cell (GS-HepG2 a cell, MSX300 muM resistant strain) The result 
obtained in the addition culture experiment was shown in drawing 2 . This is each [ when it does not contain with 
the case where a dialysis blood serum is included ] rifampicin. HNAA^300A in concentration P450 3 A4 of a cell 
strain It is activity. In the condition of not applying drug induction as shown in this drawing, it is HNAA-300A. The 
cell strain had the almost same activity as wild strain HepG2 cell. However, rifampicin By the drug induction by 
addition, it is a wild strain HepG2. It compares with a cell and is P450 3 A4. It was checked that induction is hard 
to be carried out. HNAA-300A A cell strain is a wild strain HepG2. It is pBK-CMV-GS to a cell. MSX after 
ntroducing a vector And G418 It uses and selection is applied. It is HNAA-300A if it thinks including the ability to 
survive also under such a harsh environment. Since the susceptibility over the external world of a cell strain is 
Dlunt, it is a wild strain HepG2. It compares with a cell and is rifampicin. P450 3 A4 to depend I thought that it was 
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what induction cannot take place to easily. 
[0027] 

[Example 3] 5 .P450 3 A4 Construction 5.1.P450 3 A4 of an expression vector Expression vector (pBudCE-GS- 
CYP3 A4) As an outline 5.1.1. use plasmid use plasmid of construction, it is pBudCE4 29 (Invitrogen;V532-20). It 
used. This is multicloning site (MCS) 2 KA possession is carried out and it is each MCS. It is 
humancytomegalovirus immediate-early promoter (CMV) to the upstream. And human elongation 1 Alpha-subsuit 
(EF-1 alpha) promoter It has. As a marker gene, it is Zeocin at Escherichia coli and an animal cell. It is selectable. 
P450 3 A4 The outline of construction of an expression vector is shown in the following table 2. 
[0028] 
[Table 2] 



[0029] 5 .1.2. Preparation 5.1.2.1. Use Strain Escherichia Coli TOP10 [(Invitrogen;C 615-00)0030] of Use Plasmid 
5 .1.2.2. Culture Medium (LB-Zeocin) 

Deionized water 100 mL Bacto-tryptone 1 (Difco) g, Bacto yeast extractO.5 (Difco) g, and NaCI 0.5 g pH 7.0 after 
melting The autoclave was prepared and carried out It is 2 g when making it a plate. Agar It added. It is Zeocin if it 
becomes at least 55 ** after an autoclave. 50 mug/mL It added so that it might become. 
[0031] 5 the creation 1 of the transformation and competent eel of the Escherichia coli by the .1.2.3. calcium 
chloride method — the Escherichia coli which carries out a transformation — 5 mL LB Shaking culture was 
carried out by 37 ** by the culture medium overnight. 

2 ) — preculture liquid 2 mL 40 mL LB a culture medium — inoculation — carrying out — 37 **2 Time amount 
culture was carried out. 

3 ) — the inside of ice — ten a part — the above — leaving it — 4 **, 6000 xg, and 5 The harvest was carried 
out by carrying out part atHong-intervals alignment separation. 

4 ) — 50 mM CaCI 2 20 mL which ice-cooled precipitation suspending — 0 **20 It was left between parts. 

5 ) — centrifugal separation — after a harvest and 50 mM CaCI 2 4 mL suspending — 200 muL It poured 
. distributively every. 

- Transformation 200 muL It is DNA to a competent cel. A solution is added a suitable amount (0.01 mug extent), 
and it is 1 in ice. Time amount neglect was carried out 42 At **, it is 90. After giving the heat shock during a 
second, it quenches by iced water, and it is 0.8 mL LB A culture medium is added and it is 1 at 37 **. Time 
amount shaking culture was carried out. 100 among this culture medium muL LB-Zeocin It extended to the culture 
medium and cultivated by 37 ** overnight. 

[0032] 5 Plasmid DNA from .1.2.4. Escherichia Coli Preparation (Alkali Extraction Method) 

5 mL LB-Ampicilin Inoculation of the Escherichia coli transformant is carried out to a liquid medium, and it is 16 at 
37 **. Time amount shaking culture was carried out It is 1.5 mL about culture medium. Extent picking, 12000 xg, 
and 2 Part atHong-intervals alignment separation was carried out, and the harvest was carried out. solution 1100 
after stirring precipitation with a vortex mixer It suspends completely in muL and is solution II200. muL It is 3-4 
quietly moreover. Time fall mixing is carried out and it is 5 correctly in ice. It was left between parts. It is solution 
III cooled beforehand 150 muL In addition, it mixes violently and is 5 in ice. It was left between parts. 12000 xg and 
5 After carrying out part atHong-intervals alignment separation, supernatant liquid was moved to a new sample 
tube. 20 after performing a phenol-chloroform extraction and performing ethanol precipitation further about this 
supernatant liquid mug/mL Dnase free RNase TE 50 included muL It dissolved. 

solution I: 50 mM Glucose, 25 mM Tris— CI (pH 8.0), 10 mM EDTAsolution II: 0.2 N NaOH and 1%%SDS (it prepares 
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at the time of an important point). 

solution III: 5 M Acetic-acid water solution containing potassium acetate [0033] 5 .2. gene relation — fundamental 
— actuation 5.2.1. agarose electrophoresis 1/2 xTAE It carried out by 0.8% agarose gel (TaKaRa;Agarose L03) 
jsing the buffer solution. The small electrophoresis tub (Advance Co.Ltd.;Mupid2) was used as a migration tub. A 
sample is usually DNA. It is 1/10 to a solution, xten of an amount The stain solution for migration was added and 
Droduced. Migration is constant-voltage 100 V. 40 The part was performed. They are after migration and gel with 
an ethidium bromide water solution (EtBr) (0.5 mu g/ml) 10 It dyes between parts and is DNA at Tran Swi Rumi 
Moether (Ultra Violet C62). The band was observed. A photograph is UV. A photograph was taken with the Polaroid 
[trademark) camera using the filter and the red filter. 

$034] 5 .2.2. ethanol precipitate DNA To the included solution, it is 1/10. 3 M of an amount A sodium acetate 
solution (pH 5.2) is added and it is 2.5 of the solution further. The 100 % ethanol of the amount of double is added, 
and it mixes, and is 20 at a room temperature. It was part-left. It is this 18000 xg and 10 Part at-long-intervals 
alignment separation was carried out, and supernatant liquid was removed. It is 70% ethanol to this precipitate 
Dptimum dose ****, 18000 xg, and 10 After carrying out part at-long-intervals alignment separation, supernatant 
iquid is removed, and they are the sterilized water of after reduced pressure hardening by drying and optimum . 
dose, or Sterilization TE about precipitate. It dissolved in the buffer solution (10 mM Tris-CI (pH 7.5) and 1 
nMEDTA). 

0035] 5 .2.3. phenol chloroform-extraction DNA It is TE about a solution. It was saturated with the buffer solution 
and phenol chloroform isoamyl alcohol (25:24:1) mixed liquor was mixed equivalence, in addition well, this — 18000 
<g — at-long-intervals alignment separation was carried out for 10 minutes, and the upper layer was moved to a 
new sample tube. 

[0036] 5 .3.PCR P450 3 A4 to depend A gene and GS Preparation / use device GeneAmpR PCR System 2400 and 
PERKIN ELMER) templateP450 3 A4 of a gene About a gene, they are pLNCX-CYP3 A4 (Els M.De Grone it 
Dresents from a teacher), and GS. About a gene, it is PBK-CMV-GS. It used. Used primer is shown in the following 
table 3. 
[0037] 
"Table 3] 

Gsae?* pcr \z&ym»Tzm\~mi*tzzr?<(?r- 

. /gag 

5* - AAAAAAjAAQcFnjACCATG GCCACCTCAGCAAGTTCGC -3' 



5* - CCCCCO)CK^TCC|AATTACnTTTTQTATroGAAGGGCTC -3' 



CYP3A4 ft PCR fZj:yWt«|8lZffll\fc^-fqr— 
Hot I 

5' - TTTlTT^^^^^GTGATQQCTCTOATCCCAGACTTTGG M 3' 



5' - GGGGGG AGATCT ATTOAQQCTCCAOTTACGGTGCCATC - 3' 



"0038] In addition, it is Kozak so that it may be in charge of the design of a primer and the translation in an animal 
Dell may be started more correctly. It referred to the array (A/G NN ATG G). Moreover, it is each PCR to the; 
Following table 4. A presentation and conditions of a reaction were shown. 
[0039] 
[Table 4] 
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prnmr OS MxflU (ZO pnxaUfA ) I fit 

prt-rar OS BmrH I (20 pmol/ Ml ) I iii 

T«mpk_> (pBK-CMV-QS) (SOpmot/jiO 1 /d 

KOOpolyntarwebufNrCxlO) 5 ffl 

oTHP 2 mM 5 tfl 

MgOl, 25 mM 2 ill 

KOO pofymense UBunft/ V\ 1 //I 

Jdfflz. stid 

total . 50j_ 




prWCYP3A4 Natl C20pmoi/jd) 1 Jrt 

prW CYP3A4 £|<*TI fcOpmoVjd) 1 0 

Template (0LNCX-CYP3A4) C50 pmoi/tfi ) 1 Jd 

KOO potymarma* buffer (X1Q> 5 Jrf 

<tfTP 2 mM 6 lit 

MfOl, 25 mM 2tf 

KOD potymsnm L5unlt/tf] 1 0 

ami 



15 




;0040] 5 .4.pBudCE4 P450 3 A4 which is a vector (invitrogen) and an insertion A gene and GS pBudCE4 prepared 
Dy ligation5.1. 2.4. with a gene The P450 3 A4 gene and GS which were prepared by the vector and 5.3. It decided 
:o carry out ligation using a gene. This process is TAKARA SHUZO CO., LTD. An order was placed with the gene- 
analysis pin center.large. Consequently, obtained P450 3 A4 Expression vector (pBudCE-GS-CYP3 A4) It is shown 
n the following table 5. This vector is pBudCE4. To two multicloning site of a vector, it is pLNCX-CYP3 A4. CYP3 
^4 (gene of P450 3 A4) and pBK-CMV-GS of the origin GS of the origin A gene is inserted. . 

;0041] 
TableS] 



;0042] Furthermore, 5.3. is followed and it is P450 3 A4. A gene and GS It is PCR about a gene. It amplifies and is 
3 CR. Product 4 muL Electrophoresis was carried out using 0.8 % agarose gel. The result is shown in drawing 2 . 
Rain ** is P450 3 A4. Gene (about 1.5 kbp(s)) and rain ** is GS. Gene (about 1.1 kbp(s)) and rain ** is a 
ambda/Hind III marker. P450 3 A4 which is the target gene from this A gene and GS Acquisition of a gene was 
checked. P450 3 A4 P450 3 A4 inserted in the expression vector The sequence result of a gene (CYP 3 A4) is 
shown in the following table 6. Di CYP3 A4 registered into - TABESU Base sequence 33 When it compares, it is 6 
after an initiation codon (ATG). The base eye was not C (cytosine) but A (adenine). However, from configuration 
amino acid serving as a leucine with both (CTC and CTA), in case it is made to translate into protein, it is thought 
that P450 3 A4 inserted in a vector has original activity. 
[0043] 
[Table 6] : 



EF-ier 




GS 



SV40pA 
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!N 3df 13 ) TCTTGQTTCATTCTOAAGCGTOAGfCAGTQQTTCA RJfcaKV 
VACrTTTTTI I CTTO: ATrrOAGQTOTO(rraAACA,OQTGQTO GCGGCCCQSTQATgQCTOT 

* 

^ATCCCAGACTTGGCCATGGAAACGTGGCTTGTC CTGGCTtn"CAGCCTGGTtSCTtX7rCTA 
rCTATATQGAACCCATTCACATGGACTTrrTAAGAAGCTT GGAATTCCAGGGCCCAGAGG 
rGTCGCTTTTTTGGGAMTATTTTGTCCT^^ 
KTGTTCATAAAAAGXATGGAAAAGTGTGGGGCTT^ 
rATCACAGATCCTGACATGATGAAAACAGTFTSGTAG 

VAACOGQAQGOOTTTTGGTCCAGTGQGATTTATGAAAwAGTGC^^TCTCTATAGC3TGAGGA 
rGAAGAATQGAAGAGATTACGATCATTQCrrrrrCTC 

3CUKGATtkiTOCOTATGATTGCCCAGTATGGAGATGTGTTGGTC^GAAATCn^GGCGGGA 

^GOAGAOAQAGGOAAGCCTCrrCAGCTTTJAAAGACGTCTTTGMGCC 
MTGACTAGGACATCATTTGGAGTQAACATCGAOTOTCTOAAGAATCOAGAAC^ 

rGTGGAAMCACCAAGAAGCTTTTAAGATTTOAI 1 II 1 lUQATCOATTui i iOTOTUAAT 
\ACAGTn7TTTCCATTCCTOATDCCAAT^ I U I U I 1 1 CCAAQ 

KOAAaTTACAAATTTITrAAGAAAATTjrGTAAAAAGGATGAAAGAA^ 
rACACAAAAGCACCGAClTGGATTTCCTTCAGCT GATGATTGAOTCTCAGAATTCAAAAGA 
^AOTGAGfTCCCACAAAQCTCTGTCCGATCTGGAGCTOQTGGCOGAATOAAT^ 
rTTTGCTGGCTATQAAACGACGAGOAGTG I I CTCTCCTTCATTATGTATGAAOTGGCCAO 
rCAOCOTOATGrTCCAGCAGAAACTGGAGGAGGAAATT^ 
WXJACOGAOGTATGATAOTXrTGCTAGAGATGQAGTATOT^ 

aCTCAGATTATTCCCAATTOCTATGAGAOTTGAGAGGGTCTOCAAAAAAGAtu ITGAGAT 
SAATGGGATGTTGATTCCCAAAGGGTGaOTGGTGATQATTCOAAGOT ATGOTCTTOAGOG 
rQAOOCAAAGTAGTOQAGAQAGOOTGAGAAGTTCCTCCCTGAAAGATTOAG^ 
3AAGGAGAAQATAGATCCTTACATATACACACCCTTTGGAAGT 
rGGCATGAGGTTTGOTOTOATGAAGATGAAACTTXaCTC 

STOOTTCAAACCTTOrAAAOAAAOA - 
rCAAGCAGAAAAAJOCOGTTGTTCTAAAQGTTGAGTCAAGGGATTSGCACCGTA^ 

BgfJL 

DGGTOTCGATTCTACGCGTACC 

$044] Moreover, P450 3 A4 GS inserted in the expression vector The sequence result of a gene is shown in the 
Allowing table 7. GS About a gene, it is template. pBK-CMV-GS carried out GS Array 30 of a gene It was 
completely the same. pBK-CMV-GS Introduced CHO A cell (CN9-500-4 cell strain) and HepG2 It sets into a cell 
;HNAA-300A cell strain), and is GS. GS inserted in this vector from activity being checked It is thought that it has 
:he function as original protein. 
;0045] 
[Table 7] 

~N SMHfl ) TCTGGCTAACTAGAGAACCCACTGCTTACTGG OTTATOGAAATTAATACQAC3TCACTATA 
GQQAQACCG A4 GC 77A<X^TGGCGACCTCAGOAAGTTCOCACnTQAACAAAAAOATCAAQ 



OCTXJ QQCCCOAAGQTCC GTATTACTGTGGTGTG GGCGCAGACAAAGOCTATGOQAGGGAT 
ATOGTOGAGGCTftlCrrAOOGC 

QCTGAGGT^TGGCTGCCCAGTGGGAATTGCAAATAQQACCGTrGTGAAG GAATCQGCATQ 
G QAGATCATCTCTGOQTGGOOCU \ 1 1 UATOTTGCATCGAGT ATGTGAAGACmTGGQGTA 
ATAGGAAOCTTTQACCCCAAGCCCATTCCTGGG^ 

AACTTT AGOAOCAAG CKX3ATGOQGGAQGAQAATGGrrOTt2AACKMCMTCQAGXjAGOCGATC 
QAGAAAOTAAQCAAGCGQOACGGQTACC^OATTCGAGCCTACGATCCOAAGGQGQQCCTG 
QACAATOCCCU I UU I UTGACTDQGTTCOAOGAAACQTCCAACATCAACGAU 1 1 1 O CT 
G QTBTCQGCAATTX2CAGTGCQAQ CATCGGGATTCCCCG GAOTQTOGGGCAGGAGAAQAAA 
aarrACTTTGAAQACCGGCGGCCCTCTGCCAATTGT^^ 
ATGGTOCGCACATGCQTTCrrGAATGAGAOTGGOQAOQAGCOGT^ 

TTfiga7gCQAA0AAAAACTOATO71CAQAAQAG^ (C *M) ttjt3K> 
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!0046] 

^Example 4] 6..P450 3 A4 Introductory P450 3 A4 to the animal cell of an expression vector It is a wild strain 
HepG2 about an expression vector. Cell (ATCC No.HB-8065) And gene recombination ammonia metabolic turnover 
HepG2 already built by this invention person It tried to introduce into a cell (HNAA-300 A share). It is P450 3 A4 
:o an animal cell. In introducing an expression vector, this vector must be prepared by the high grade. Then, Wizard 
3 ureFection Plasmid DNA Purification System (A2160; how to make DNA stick to a magnet and to collect plasmid 
DNA s of a high grade after removing endotoxin etc.) was used. The approach followed the attached manual (the 
Dublication of an approach is omitted). P450 3 A4 of the high grade obtained above An expression vector is used 
and it is transfection. It carried out. transfection The approach used the liposome method (TaKaRa and Trans IT 
3 olyamine Transfection Reagents). 

I) It is 35 mm dish about a 4 x10 5 piece cell. It cultivated by seeding and 37 ** overnight. As a culture medium, 
:hey are HepG2 and CHO-K1. It sets and is FBS. About an entering RDF (Gin+) culture medium, they are HNAA- 
300A and CN 9-500-4. It set and the RDF (Gin-) culture medium containing a dialysis blood serum was used. 
I) The next day and 100 mu I It is TransIT Transfection Reagent to a serum free medium. 20. mu I It is vortex 
moreover. It mixed. 

3) It is 10 min at a room temperature, It cultivated. 

4) It is vector DNA 3 to this, mu g It is pipetting quietly moreover. It carried out 

5) It is 10 min at a room temperature, It cultivated. 

3) What was prepared by 5 was added with POTAPOTA to the cell culture medium prepared by 1. dish It shook 

slowly and was made to mix. 

7) 72 It cultivated by time amount and 37 **. 

3) Carry out trypsinization of what was prepared by 7, remove it, and it is smallness about the whole quantity. - T 
Seeding was carried out to the flask (area-of-base 25cm 2). A culture medium is Zeocin. The passage was carried 
3ut using the RDF (Gln+ and Gin-) culture medium which is not included. 

3) Smallness - T Zeocin after becoming confluent in a flask It planted in the included selective medium and 
nherited. Zeocin in a selective medium concentration — HepG2 And HNAA-300A **** — 200 mug/ml ** — it 
carried out. 

[0047] In this way, obtained P4503 A4 HepG2 made to discover Cell (CYP3 A4-GS-HepG2) P450 3 A4 The result 
of having measured activity is shown in Table 8. in addition, in front Naka, "P450 3 A4-HepG2" is written (the 
nside of each table of a following and book specification — the same). [ this cell ] 
;0048] : 



[Table 8] 


nuns** 


P4503A4SH£ 

(testosterone Bfl- hvdroyyfatmn 94. emoi/iwoVm^ orebah) 


P4S0 3A4-HepG2 


* 

490 


HepG2(£feB5»ftL) 


0.6 

4 


* 


1 

2.3 



[0049] clear from Table 8 — as — P450 3 A4 Installation HepG2 the activity value in a cell — about 800 of a wild 
strain twice — a high value and 490 pmol/min/mg-protein It was shown. P450 3 A4 CHO made to discover even if 
it compares with the activity in a cell (P450 3 A4-CHO cell strain) — P4503 A4-HepG2 the activity in a cell strain 
— about 20 twice — it means that the high value was shown P450 3 A4 Installation CHO It compares with a cell 
and is P450 3 A4. Installation HepG2 P450 3 A4 in. a cell Activity is 20. Although it became high more than twice 
This is an environment (for example, it sets for oxidation / reduction reaction by P450) which supports the 
reaction mechanism of CHO. It compares with a cell and is HepG2. It sets into a cell and is P450. P450 P450 from 
a reductase It is thought that it is because it remains [ that electronic supply is performed actively etc. and ] in 
intracellular. 

[0050] It is 24 here. P450 3 A4 of the first hepatocyte which carried out time amount culture An activity value is 
252.8 pmol/min/mg-protein. 35 reported. Moreover, at the thing using rat founder hepatocyte, it is P450 3 A4 after 
4-hour culture. Activity is 407 pmol/min/mg-protein and 24. The activity after time amount culture is 158 
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Dmol/min/mg-protein. 36 which has become. It is P450 3 A4 from this. Installation HepG2 It can be said that the 
sell strain had the first hepatocyte, an EQC, or the activity beyond it. However, in vivo P450 3 A4 of the Homo 
sapiens hepatocyte which can be set For activity, individual difference is 1000 of a certain thing - 1500 
Dmol/min/mg-protein. It is called extent, turns to 37 and the clinical application to Homo sapiens, and is P450 3 
A4-HepG2 further. P450 3 A4 of a cell I thought that he wanted to raise activity further. 
10051] 

[Example 5] 7 .P450 3 A4 GS in a manifestation animal cell Gene amplification approach P450 3 A4 using a genetic 
system P450 3 A4 in a manifestation animal cell It is GS in order to raise activity. Gene amplification in a genetic 
system was performed. 

1 ) — Smallness-T a flask (area-of-base 25 cm 2) — setting — HepG2 a cell — 200 mug/mlZeocin And MSX of 
sach concentration the included selective medium — a cell — about ~ 5 x10 five-piece seeding was carried out, 
and culture-medium exchange was performed until it became confluent. 

2 ) — the selective medium which the cell was exfoliated [ selective medium ] when becoming confluent, and 
-aised MSX concentration (Methionine Sulfoximine) — about 5x105 The stroke of carrying out individual seeding 
was repeated and the gene amplification in a hetero condition was tried. 

[0052] Consequently, P450 3 A4 Installation HepG2 It sets into a cell and is each MSX. The resistant strain of 
concentration was acquired. Next, it is P450 3 A4 about each resistant strain. Activity was measured (3). The 
'esult is shown in drawing 3 . In addition, MSX P450 3 A4 Since activity may have been affected, in the passage 
Defore activity measurement, MSX was not added to a culture medium. Moreover, it is MSX also to the culture 
medium at the time of carrying out activity measurement It did not add. MSX It is GS by addition. P450 3 A4 using 
a gene amplification system Although improvement in activity was aimed at, the almost same activity value was 
shown also in which resistant strain. From this, it is GS. The gene amplification in a gene is used and it is P450 3 
M. It can be said that activity was not able to be raised. Each cell strain is MSX why here. In spite„ of having 
acquired resistance, it considered as follows that P450 3 A4 activity did not rise. 

1) P450 3 A4 GS introduced into the expression vector Since it is not by the gene and gene amplification 
happened in GS gene of internality, it is P450 3 A4. Activity did not rise (P450 3 A4 activity is change nothing and 
GS in this case activity will rise). 

2) P450 3 A4 GS introduced into the expression vector Although gene amplification happened in the gene, it is 
P450 3 A4 at a certain factor. A gene did not amplify (P450 3 A4 activity is change nothing and GS in this case 
activity rises). 

3) GS The gene amplification in a genetic system itself had not worked (it is P450 3 A4 in this case activity or GS 
activity does not change, either). That is, by devices other than gene amplification (for example, film variation etc.), 
it is MSX. It is thought that resistance was acquired. 

[0053] 

[Example 6] 8 .P450 3 A4 Installation HepG2 GS in a cell the activity measurement method 32 — in order to verify 
these things — each MSX Concentration resistance P450 3 A4 Installation HepG2 GS of a cell It decided to 
evaluate activity. 

8 .1.GS Activity measurement principle GS Gamma-glutamyl The catalyst of the transition reaction is carried out. 
namely, hydroxylamine from — gamma-glutamylhydroxyamate generating — this gamma-glutamylhydroxyamate 
ferric chloride Addition shows characteristic brown. This is hydroxylamine. Used glutamine synthetase It is the 
principle of activity measurement. This reaction is used and it is GS. Activity was measured. 
[0054] 8 .2.GS He is TBS about activity measurement approach 1 cell suspension. 500 once washing muL 
Imidazole buffer It suspended. 

2) 10% beta-mercaptoethanol (.) 5 muL It added, (antioxidant) 

3) an ultrasonic fungus body destructor (T-A-4200; marine electrical machinery incorporated company) — 10 
After the sonication during a second, and 1 a part — between — ice-cooling — 3 ********** — the cell was 
crushed by things. 

4) 10% beta-mercaptoethanol It is 5 again. muL It added. 

5) It is 100 mM phenylmethylsulfonylfluoride (PMSF; ethanol solution) 5 muL It added. 

8) It is 200 mM Pepstatin A (ethanol solution) 5 muL It added. (PMSF and Pepstatin A are protease inhibitors) 

7) 18,000xg.5 Centrifugal separation was carried out by 4 ** between parts. 

8) Supernatant liquid was moved to new EPPEN and the volume was measured. 

9) It is 15 in 37 ** correctly [ after adding and carrying out the vortex of the reaction substrate liquid to crude 
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enzyme liquid ]. It was made to react between parts. 

10) 0.75 mL FeCI3 solution is added and it is 5 at 18,000 xg. After carrying out part atHong-intervals alignment 
separation, supernatant liquid is struck to a cuvette, and it is A 535. The absorbance was measured. 11) Measured 
*/alue to blank The value was lengthened and activity was searched for. the bottom of this Measuring condition — 
A 535 =0.340 the time — 1 unit ** — 32 carried out. It is gamma-glutamyl transfer to Table 9. About the 
presentation of an activity measurement reagent, it is FeCI 3 in Table 10. The presentation of a solution was 
shown. 



[0055] 
[Table 9] 





StockttOf&A 




Imidozofo-flCI 


100 mM. pHJ2 


250 ji L 


MnCfe 


125 mM 


20 fit 


L-GiuUmJna 


250 mM 


tOO /lL 


aroenata 


200 mM. pH7 2 


50 VL 


Hyckxxyiamine 


1 M. pH72 


50 UL 


ADP«Na 


2.5 mM 


20 UL 






10 vL 



Total volume 500 U L 



;oo56] 

[Table 10] 





StockftftSM 3 




FeClg 


1.11 M 


250 U L 


HCI 


2.01 M 


250 UL 


Trichloroacetic acid 


0.80 M 


250 |iL 


Total volume 




750 UL 



i0057] Moreover, GS Since it is the purpose to measure activity, it is GS. Extinction values other than an enzyme 

-eaction should be removed. Then, blank as shown in Table 1 1 It took. 

;0058] 

;Table11] 





bi 




ba 


Imidazote-flOl 


O 


O 


O 


MnCl2 


o 


o 


O 


L-QJutambc 


X 


o 


X 


arcanata 


O 


o 


O 


Hydroxy limine 


X 


o 


X 


ADP-Na 


X 


o 


X 




O 


X 


X 



!0059] Notes in addition b 1, b 2, and b 3 blank A class is shown. Moreover, it is shown that 0 of the above- 
•nentioned table does not add addition and x. b 1 The thing and b 2 which extracted the substrate The thing and b 
3 which extracted the enzyme A substrate and an enzyme are extracted. Volume adds ultrapure water and is 500. 
nuL It carried out blank at the time of enzyme activity measurement finally It is the following, and made and 
calculated. 

Dlank =(b 1)+(b 2Mb 3) [0060] P450 3 A4 in the culture which used the synthetic medium for drawing 4 Installation 
HepG2 GS of a cell (each MSX concentration resistant strain) The result of activity (inside of a synthetic medium) 
is shown. Each MSX Concentration resistance P450 3 A4 Installation HepG2 GS in a cell The difference was not 
Found out by activity. From this, it sets to each MSX concentration resistant strain, and is P450 3 A4. It is GS that 
there was no difference in activity. It thinks because the gene amplification in a genetic system had not happened 
well. It is thought that each [ these ] MSX concentration resistant strain acquired resistance according to devices 
other than gene amplification (for example, film variation etc.). A gene amplification system will be used from now 
Dn, and it is P450 3 A4. Considering raising activity, it is GS. Gene amplification systems other than a gene (CAD 
genetic system etc.) must be used. 
[0061] 
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^Example 7] 9 P450 3 A4 in . blood serum Installation HepG2 P450 3 A4 in a cell In clinical application, the plasma 

>f Buta or Homo sapiens will touch the activity measurement method 30 with a gene recombination animal cell in 

<IGUNASU (cell culture equipment) in time. Then, it is P450 3 A4 as a form more near application with the 

bllowing approaches. Installation HepG2 It decided to evaluate the capacity to metabolize drugs (P450 3 A4 

jctivity) of a cell by culture using not a synthetic medium but the blood serum which is a component more near 

)lasma. Moreover, each MSX About the concentration resistant strain, activity was measured similarly. 

I) 100 mm dish It is a cell 1 x10 7 An individual, seeding. The culture medium used RDF (Gln+). The amount of 

culture media is 10 ml_. 5 The basis of %CO 2 and 37 **, and 16 Time amount culture was carried out. 

>) Sample a culture medium and they are 10mL(s) about a blood serum (FBS). testosterone which is a substrate in 

iddition Concentration is 100. mu M It added so that it might become. 

0 The basis of 5 %CO 2 and 37 **, and 2 Time amount culture. This culture supernatant 2 ml_ It used and activity 
vas measured. 

0 After culture termination, the cell was removed by trypsinization and the amount of cell total protein was 
neasured. 

;0062] The obtained result is shown in drawing 5 . It also sets to which cell strain and is P450 3 A4. Activity is 200 
)mol/min/mg-protein. The value of order was shown. This is P450 3 A4 measured in the synthetic medium. 
\ctivity is 5 about 2/. It was a value. However, MSX GS by addition P450 3 A4 of genetic system gene 
amplification The effectiveness in activity was not seen. 
0063] 

Example 8] 10 .P450 3 A4 Installation HepG2 Measuring method 31 former P450 3 A4 of the lidocaine metabolic 
xirnover ability in a cell As a substrate when measuring activity, testosterone (hydroxylation like 6 beta) which is 
:he hormone matter was used. P450 3 A4 Installation HepG2 It is testosterone when it assumes using a cell as a 
jiotechnology artificial liver. It is necessary to evaluate also about the metabolic turnover of the drug of an except 
Icheck). Then, it decided to measure the metabolic turnover ability of the lidocaine currently used widely in case 
jiotechnology artificial liver capacity to metabolize drugs is evaluated. Lidocaine is used as the model substrate of 
:he first phase reaction, and a clinical index at the time of liver failure. 

- HPLC Conditions HPLC Equipment — Shimadzu LC10AD Liquid chromatograph system-usage column — C 18 
nertsil ODS-3V which are a column 0 [ 4.6 x150 mm, 5 mu m, ] [ GL Sciences ] Inc. ** 20 mM NaCIO 4 (pH 2.5) 
il 5%acetonitrile [ — 2.0 ml/min column temperature / — ****** / Law ] style (degassing was performed) ** 
wavelength — 205 nm [0064]) ** buffer — The result is shown in Table 12. this table shows — as — P450 3 A4 
nstallation HepG2 the lidocaine metabolic turnover ability in a cell — 5.1 nmol/min/mg-protein it was . In addition, 
a value is the 2 times measurement average and each measured value is 4.7 and 5.5. 

;0065] 
Table 1 2] 





P450 SH£ 


mm* 




P450 3A4-HepG2 


5.1 

* 


HepG2 


<0.1 



;0066] 

[Example 9] 1 1 . It examined whether it would continue at the maintenance of drug metabolism activity over a long 
oeriod of time, and also a long period, and the cell strain of this invention could maintain activity. Therefore, HepG2 
ncorporating CYP3 A4 and GS which are the cell strain of this invention was cultivated more than for 80 days 
'about 20 or more generations), and it measured about the drug metabolism activity. The obtained result is shown 
in the following table 13. Consequently, it became clear that the high activity of about 426 pmol/min was 
maintained per protein mg. 
[0067] 
[Table 13] 
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cho-ki msMB&m 

P450 3A4 m A CHO 

P450 3A4 * A Hop 02 MB 

P450 3A4 m A HepG2 QOttjftlj* 

P450 3A4 * A HepQZ 818(80 BHELt* ft 40 ttfUMtfc) 



P450 3A4Stt 
(testosterone 6p-*iydroxytetion activity) 
(pmol mln H myprotaifT 1 ) 
< 



0.1 
21 
0.6 
490 
200 
426 
250* . 

11~ 
1000-1500— 



«Joumd of H«p«toteiy 31:548 (1999) 
4*8k>ehMnic*lSooistyTrtnttcti0R8 22:131 S (1994)) 

***Bk>chtmkal Phanmoob«y 40: 2S26 (1990) 



;0068] 

[Example 10] 12 evaluation 12.1 of the capacity to metabolize drugs as a biotechnology artificial liver based on . 
Dath clearance the path clearance theory of session — here — P450 3 A4 Installation HepG2 It decided to 
svaluate the capacity to metabolize drugs as a biotechnology artificial liver at the time of applying this cell to 
<IGUNASU (cell culture equipment) based on the lidocaine metabolic turnover ability of a cell. Moreover, 38, 39, 
and 40 it is in charge of this evaluation, and using path clearance as an index. Generally path clearance shows the 
magnitude of the capacity for an organ to process a drug. Processing here is a view including all, such as not only 
a metabolic turnover but migration which penetrates disappearance and the biomembrane of a drug. Path 
clearance (CL) (ml/min) is the concentration in blood (C) (mg/ml). When a drug is processed at a rate Vel 
[mg/min), it defines as a degree type. 

v'el =CL and C — here, it is expressed with a bottom type when the path clearance on the basis of drug 
concentration C in in blood (inside of plasma) (mg/ml) which flows into a biotechnology artificial liver is defined as 
Diotechnology artificial hepatic clearance (CL artificial liver) (ml/min). 

v'el =CL An artificial liver and C in [0069] 12 Plasma of Drug Concentration C in (Mg/MI) Flows into Biotechnology 
Artificial Liver by the Rate of Flow Q (Ml/min) Here. Count of .2. Path Clearance — P450 3 A4 Installation HepG2 
Considering the model which drug concentration becomes small with C out (mg/ml) by the metabolic turnover by 
the cell, and flows out The inflow rate V in (mg/min) and exit velocity V out (mg/min) of a drug The processing 
speed Vel (mg/min) in a biotechnology artificial liver is an inflow rate of a drug, respectively. : Exit velocity of V in 
=Q and C in drug : V out =Q and processing speed in a C out biotechnology artificial liver : Vel =CL It is expressed 
an artificial liver and C in. It is the amount change rate of drugs in a biotechnology artificial liver (V) from this, 
[mg/min) is V = Vin-Vout-Vel=Q(C in-C out)-CL An artificial liver and C in .... It is expressed **. At a steady 
state, since there is nothing, drug concentration change within a biotechnology artificial liver is V = 0 here. It 
oecomes and is CL. Artificial liver = it is set to Q-(C in-C out)/C in. 

Here (C in-C out) /C in=Er .... It is CL if it sets with **. Artificial liver = Q-Er .. It becomes **. Er Extraction 
efficiency, a call, and this express the rate that a drug is processed, while plasma passes a biotechnology artificial 
liver. 

[0070] 12 In case it asks for the related biotechnology artificial hepatic clearance (CL artificial liver) of .3. 
biotechnology artificial hepatic clearance and intrinsic clearance, intrinsic clearance (CL int) must be considered, 
the throughput which a biotechnology artificial liver originally owns with intrinsic clearance first on the basis of the 
effective drug concentration (Ce) of the minute part where the drug in a biotechnology artificial liver disappears — 
so to speak — P450 3 A4 Installation HepG2 What is necessary is just to think that the throughput in a cell is 
expressed. As an assumption, the uncombined mold drug concentration (f and C) which has not been combined 
with the plasma protein in plasma etc. has the uncombined mold drug concentration of the processing part in a 
biotechnology artificial liver, and the relation of a concentration balance, and presupposes that only an uncombined 
mold drug is processed here. Here, it is f. A binding fraction with the plasma protein of a drug is expressed, if it 
thinks that the effective drug concentration in a biotechnology artificial liver (Ce) is uniform, and equal to the 
uncombined-among plasma mold concentration (f-C out) flowing out — f and C out=Ce ** Vel =dn/dt =CL It 
becomes an artificial liver, C in =CL int, Ce=CL int, f, and C out ....**. 
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#071] 12 Set at a ** ceremony in a .4. biotechnology artificial hepatic clearance steady state, and it is V = 0. 
They are [ becoming and ] Q(C in-C out) =CL int, f, and C out from ** type. It becomes. 

r rom this formula and ** type, it is extraction efficiency Er. It becomes Er =f and CL int/(Q+f and CL int), and is 
3L from ** type. Artificial liver =Q -f and CL int/(Q+f and CL int) .... It becomes **. 

$072] 12.5 . intrinsic clearance P450 3 A4 Installation HepG2 if the drug metabolism by the cell assumes that a 
Wchaelis-Menten equation is followed — the substrate concentration of a metabolic turnover part, i.e., the 
effective drug concentration in a biotechnology artificial liver, — Ce and Ce the maximum metabolic rate of the 
drug in infinity — V max and a Michaelis constant — Km** — if it carries out, it will become Vel =V max and 
3e/(K m+Ce). Moreover, from being. expressed with ** type, intrinsic clearance is CL int =V max/(K m+Ce).... It is 
expressed **. 

!0073] 12 Trial calculation (cell-culture equipment: about [ number of cells ] 4 x109 cells and volume 1 L) 41 and 
M of .6. biotechnology artificial hepatic clearance, for example, KIGUNASU which is indicated by JP,06-1 13818.A, 
3 450 3 A4 The trial calculation of biotechnology artificial hepatic clearance was made having assumed that it was 
Hlled up with introductory HepG2 cell. Already measured P450 3 A4 K m =65 in lidocaine metabolic turnover ability 
5.1 nmol/min/mg-protein in introductory HepG2 cell, and a lidocaine metabolic turnover muM43 (for reference 
discount) And lidocaine average concentration Ce=25 in the blood in the effective lidocaine concentration in a 
biotechnology artificial liver, i.e., a steady state, muM43 To a radical, it is CL int from ** type. The value was 
computed. Consequently, CL int =57 ml/min It was able to be found, this value and flow-velocity Q=15 ml/min 41 
n KIGUNASU (cell culture equipment) and — if the trial calculation of biotechnology artificial hepatic clearance is 
nade based on binding fraction (reference value) f =0.3 43 with the plasma protein of lidocaine — CL Organ = 8.0 
nl/min It was able to be found. This showed the value almost equivalent to the biotechnology artificial liver (CL 
=7.0 ml/min) 44 which used rat founder hepatocyte. Therefore, P450 3 A4 Installation HepG2 It turned out that the 
Diotechnology artificial liver using a cell has the function of the same order as the biotechnology artificial liver 
jsing the first hepatocyte in drug metabolism. The first hepatocyte is P450 3 A4 which has reproductive integrity, 
/vhen the supply from a living body is required and it takes into consideration that there is danger of a thing and 
/irus infection with it difficult [ to maintain a liver function over a long period of time ] etc. Installation HepG2 
D robably, a cell will be useful as a cell used for a biotechnology artificial liver. However, in computing biotechnology 
artificial hepatic clearance, it must care about that it is greatly dependent on the flow velocity which flows not 
Dnly into the function which the cell itself with which it is filled up in cell culture equipment has but into a 
biotechnology artificial liver, for example, the hepatic clearance in a Homo sapiens liver — about 700 ml/min 45 it 
s . the flow velocity in a Homo sapiens liver although this is about 100 times the value of the biotechnology 
artificial liver whose trial calculation was made previously — about 1600 ml/min 40 it is — about 100 of the flow 
/elocity of a biotechnology artificial liver (KIGUNASU: 15 ml/min) It is twice. 

/0074] 13, in the equipment and the culture condition of the above [ actual condition / artificial liver auxiliary 
experiment], it is the cell strain of this invention The artificial liver auxiliary experiment was conducted using 
3YP3 A4-GS-HepG2. The actual liver failure model was shown in drawing 6 , and the definition of effective 
terminal time used for evaluation of an artificial liver auxiliary system was shown in drawing 7 . Drawing 8 shows 
the result of the effective terminal time in each experimental group. ''None of no taking a measure" forge-fire bulk 
nere The group which is not, the thing which connects and circulated the artificial liver system in the condition 
that an "acellular people liver" does, not have a cell, The group for which the approach by which "plasma exchange 
KJHDF (continuous hemofiltration)" is generally used for the therapy of liver failure, and "GS-HepG2" used the 
Dell strain of this invention, and "Wt-HepG2" are the groups which used the wild strain (cell strain before 
introducing a gene). The result shown in drawing 8 shows that the outstanding prolongation-oHife effectiveness 
was acquired by the liver function auxiliary device of this invention. Furthermore, as shown in drawing 9 and 
drawing 10 , the improvement effect which was excellent in brain pressure sthenia manifestation frequency and a 
list in the APTT activity partial TRON boss RASUCHIN activity in a blood coagulation system, ACT activated 
slotting time, HPT HEPAPURASUCHIN time amount, and various parameters called the 7th factor of FVII was 
accepted. 
[0075] 

[Example 11] Nifedipine was added into the drug metabolism assay system cell which used this invention cell strain 
[CYP3 A4-GS-HepG2), and the nifedipine and hydroxylation object concentration of extracellular fluid were 
measured with time. In 100nM(s), detection of the hydroxylation object of 5% considerable amount of an addition . 
was attained after [ of addition ] 5 minutes, and it increased linearly to 50% in 30 minutes. Moreover, in 60 minutes, 

♦ 
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t became 75%, and the parent drug became below detection sensitivity at this time. On the other hand in the 
:arget cell, at least 60 minutes were an average of 7%. ( drawing 1 1 ) if nifedipine is added for the ketoconazole of 
lOOmicroM which is 3 A4 inhibitor, cimetidine, and an erythromycin to this system after pretreatment for 10 
ninutes — the amount of hydroxylation object detection of 30 minutes after — the time of un-processing — it 
>ecame 25-35%, respectively. ( Drawing 12 ) On the other hand, even if it used midazolam instead of nifedipine and 
>erformed hydroxylation object measurement, the amount of hydroxylation object detection became 35-45% at the 
:ime of un-adding by ketoconazole, cimetidine, and the erythromycin pretreatment ( Drawing 13 ) . Therefore, it is 
)ossible to evaluate simple whether the 3 A4 inhibition effectiveness is in that drug by adding a strange drug into 
.his cell and measuring hydroxylation of nifedipine and midazolam. It is the description that metabolic turnover 
ability is so high that the hydroxylation object which especially flowed out into culture medium in this cell is 
measurable. 
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DESCRIPTION OF DRAWINGS 



Brief Description of the Drawings] 

Drawing 1] The result obtained in the Homo sapiens liver drug-metabolizing enzyme induction medicine rifampicin 
addition culture experiment to wild strain HepG2 cell is shown. 

Drawing 2] P450 3 A4 A gene and GS The photograph acquired by the 0.8 % agarose gel electrophoresis of the 
3 CR product of a gene is shown. 

Drawing 3] P450 3 A4 Installation HepG2 P450 3 A4 in a cell (each MSX resistant strain of concentration) 
\ctivity (inside of a synthetic medium) is; shown. 

Drawing 4] P450 3 A4 GS of introductory HepG2 cell (each MSX concentration resistant strain) The result of 
activity (inside of a synthetic medium) is shown. 

Drawing 5] P450 3 A4 in a blood serum P450 3 A4 in introductory HepG2 cell The result of activity measurement 
s shown. 

"Drawing 6] An actual liver failure model is shown. 

Drawing 7] The definition of effective terminal time used for evaluation of an artificial liver auxiliary system is 
shown. 

Drawing 8] The result of the effective terminal time in each experimental group is shown. 

"Drawing 9] The result of brain pressure sthenia manifestation frequency is shown. 

"Drawing 10] The result related with the various parameters in a blood coagulation system is shown. 

Drawing 11] The situation of the metabolic turnover of the nifedipine by this invention cell strain is shown. 

"Drawing 12] The effect of each inhibitor to a nifedipine metabolic turnover is shown. 

Drawing 13] The effect of each inhibitor to a midazolam metabolic turnover is shown. 
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issuBo#5^*fwr # t s 0 c ©P450 

3A4 ©^^©E^&^ftlB-f 3P450 2D6 -^P450 2 

50 2D6 KHLTlix M.&tSpMt^Sftfr&t&B'S 
nTV5 0 CKDP450 2D6 ©?S14^/c:*V^# (PM ) 



7 



(5) 



2 0 0 3 - 2 7 4 9 

B 



S$?3:L<, *^5tttt<D-^lJi:UT^ He pG2iffl 

5. ftfc#?Pj3<D«*£ * n y >?t 5 c i: T* f , 

tfs 8£-<**-pBudCE4*«jfa-e&*o ft* 56 
LTv P450 fci^-mSJS^&Sl^rmEJt;* 

£ n UDP— GT (UDP— g lucurony ltransferas 

e)Jcit>Tfffctl5<DT, CCDUDP-GT HS!-^*-.?: 30 

*PftH) <DftfJ5fS (fflfittfx KfcEfk TkUfbKfS) 40 
fc Jkl«iaMWloi»«Bjef 5 c £ £ <k s Tff 3 c 

[0 0 10] JiCF> H*08CilLT*»W«BJE1-S 
[0 0 11] 

1.1. H±iitt»§ 50 



HepG2 (Sft^W^Rff ifflSS/ ^ > ^ RCB0459) 
Efejfc human hepatocellular carcinoma 
tgMBBep ithe 1 ia 1- 1 ike 
[0 0 1 2] 1 . 2 . ■MBJBMfit4W 9 
igi&tt, 0.22 jtM tD^X/b^-iVl/^-tFalcon ;71 
05)£ffll/>T«3§StELfc^ ^fflLfCo • RDF (Gln+) 
RDF (Cln+)tfMftffljft 
RDF (H0)t9* (B*S!M) 8.44 g 
y;l/3-7. 2.58 g 
NaHCO 3 2 .0 g 

0.333 g 
^-->UyG 58.8 mg 
XhU7h-?^isy 120 mg 
Milli— Q 7k 1 L 

ai)ffiJB1"5IS»CU, ^Bfrifcifiuf (fetal bovine serum 
(FBS) ;G ibco) fcigifiSS® 10% (vo 1 .%) f BMaMin* fco 

) i&gfcJECT* Zeocin (Invitrogen ;R250-01) 
*4nAfco * RDF (Gin- ) 
RDF (Gin- IfflfefflfK 
RDF (H0)»* (B*©S) 8.44 g 

7s 2.58 g 
NaHCO 3 2 .0 g 

0.336 g 
NH 4 CI 0.122 g 
^-->y >G 58.8 mg 

xhu^h^^-yy 120 mg 

Milli— Q 7j< 1 L 

aUiOl/^SS'BfcHH 4 CI OfflsSct±. RDF (Gln+)igitil 

<d tffr $ ^ y t m t&mfc & S ct 3 L ft o 

&2)RDF (H6)S*tt. B*©S^a 0 a p^fe^, 

RDF JgttiD 4010-*, ^W^y^ftfe^ 

MO 10% (vo l .%) ffi i MtP x. 7C„ 

a4)ig%tCMSX *£®kt5i& ((^MSX fBttttO^ 
f#HHKfigffi)tt, #MSXjig^)SCTMSX (Sigma ;M-5 

379)*S4nLfco 

a5)^fcjSUT> fi&BBjfc: geneticin ((G418) (Sigma 
;G5013)St>*Zeocin ?:^inbfco 

NaHCO 3 0.2 g 

^v-^U^G (1700 units/mg)5.88 mg 
X b 1/7 h-V( isy 12 mg 
FBS 100 mL 



*Tffl-b;l/D-X9 L a-7(H7 1 fi^^ ; ;Size 27/32)^2 
%(w/v)NaHC0 3 ^ 1 mMEDTA (pH 8.0)(CSLT10 
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H-»2 B#|ffl-»3 mWHi Hf|ffl-»over n ight Tjgtfr^T 

NaCl 8.0 g 
KC1 0.2 g 

Na 2 HPO 4 -12H 2 0 2.9 g 
KH 2 PO 4 0.2 g 
il-fTdsy 32 mg 
Xh ly'fh^ ^f-yy 120 mg 
aSH* 1 L 

[0013] 1.1. 3. lbftffljBjg*Kfett3£*tt 

1.1.3.1. »iggS§§ 

fc-LTtt* 3 aSOT-7vX=i ((££^ 
h ;MS-20050(/g®^25 cm 2 ,SM50mL) ,MS- 
21250 (75 cm 2 .250 mL) .MS-20800 (225 cm2 ,800 m 
L)(£TR /M-75X3, cfT-75X3, ^T-77X 
ni:=iSf&) )$fct^> 100 mm dish (Corning ;2502O)£ 
fflVfc llT', /M-75Xni:i00 mm dish tCti, 
jfittlO mL £>igift3\ cfT-75Xnt{i30 mL ©igtfe 20 
%* AT-75X3(C{i90 mL ©JgHfifcAftfco 
fflflS«^f^St{±/jM-777.n^^fc e 

SUf&THilOO mm dish fcffl^fco 
[0014]!. 3,2. MMCDMK 

*5tB L T ) ff ^> fc. 
O^JWMt^v h-p»5ILTI»e, «T0£*©o. 

25% h U ^f^SSfcAllAfc. 

/h T-7773-5 mL.tfT-757.3-15 mL,^Cr-7 
77n3 -30 mL 30 

2) 37 fWKllO £IWi£*L;fc. 

3) aiB«»tt^n*,< fc^fc 5, *f bt>«**a*iin*T 
«fc < tf-w tV J^Lfc Glffjtkiit +Ktt h U 7V W 

BMTih*) o ■ " 

i)WBs^m^kiMK»u so xg.T-io ^is^ . 

[0 0 15] 0 .25% h 'J TVyjgjg . 40 
NaCl 8 g 
KC1 0.2 g 

Na 2 P0 4 • 12H 2 0 2 .9 g 
KH 2 PO 4 0.2 g 
TRYPSIN (Difco 1:250)2.5 g 
Milli-Q 7j< 1 L 

[0 0 1 6] 1 . 3 . 3 . iifflB§<D8&i3{S#}£ 
M&<DfiimU&te33^~Cli$, JgififclOWDdimethyl sulf 
oxide (DMS0)£iD*fc$£ifflJ&£5ijiU -fe^A^a- 
yjfC\ mL -fO#ftLT\ BICELL (Nihon Freezer) £ A so 



10 mL <D%i&%\nrc&umfcMMmfflm*&L, 

80 Xg.TIO #l«j§&#«LfcgL ±fi#&tMy FT 
55§ I It* bfOIB^iT U ^T- 7 X rudgffl L fc 0 
[O 0 1 7] 1 . 3 . 4 . fflSSzigil^jS 

®mz&mm) 19) 

10 0.2%(w/v)i:NaCl 7KiSS4.25%(w/v)*4:l OfIJ-^T*ii-& 
U CQ£lCfflB&ftffiK&«WB&U Burker-Turk, . 
HlfoBgfWffi ((ERMA 4296) fc— M ((^15 L)<D-fc!\ 

vwwtwtW- u ' mmm&^mm u 20) „ 

[O O 1 8] 2 . HPLC fcffiVfcSSftlfiaiffitt (P450 3A 

4 gft) 3tl£K 

2.1. hplc zm^rcmn • <mm<om&m%.i5&i 

1)~24) 

^feftBiS14 (P450 3A4 gtt) «\ P450 3A4 
^> T^gefyCttffiSftS^l^^Stestosterone (^ 
-{fc¥S6& ;UC-339, I 288 .4) «gK U ft 

8l$!J"Tr$>?>6 /?— hydroxy testosterone (!g— 'ffc^Upa 
;;UC-282, ; 304.4)*HPLC "PJHI3£1"5 C k 

£J:t>fffliLfc. HPLC *ff 3K©Sai*J*tbTrt* 
SBKfcfcffl^fco CdTF'ggP^P^jat LTx androste 
nedione(4— Androstene— 3 ,17— dione) (HI — {t^HliS 
;;DC-300)*fflVfc. »*fc«PWfci:LT, SH ■ 

fttttt • rtawwwftK^n^nioo /t m c^s<t a ten 

HU HPLC f-+-h«DtT— ^®»*gJcWBSSMtf 

[0 0 19] • HPLC 
HPLC SB- ft&§Sftm&#*nvh^.7i/X-f.k ; 
LC10AD ; 

fi*7A -C 18 *7AT&5Inertsil 0DS-3V. : (4. 
6 X150 mm ,5 fi m,GL Sciences Inc.) ', 
& fflbuffer - A W) t^J—lly ^®7j<=45 : 55 B 
W0 *ZJ—)\> ■ ■ 10o 

Buffer ftSfCfeVTa, HPLC ;V (7^*7^ 

fx?) 2itraHi**#^oit*-es^Lfc«. ilgffii 

St jS - " 1 .0 ml/min ; 
ffl - 254 

P450 3A4 S14tC*3tt5HPLC gradient 
[0 0 2 0] 

tan 
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em 


0 


100% 




I 


1 


i 


10 


0% 


100% 


~12 


0% 


100% 


12~ 


100% 


0% 



[ 0 0 2 1 ] 2 . 2 . !OJB&£&ft0£ji 
P450 3A4 rSftte^ — HS&fyCpmo 1 6 /3 -hydroxytestost 
erone formed/m in/mgprote in fcV'»'5-^{4"PlSllS£ tl 

tt. «gg6M(mg protein)fci8l£ t*^tltf*6ft 
C CTt±fBK&gfiit%BCA Protein Assay Reagen 
t Kit (Pierce ;23225)%ffll^T$J£f 5 C i: £ Ufc 0 

mctstt%, MBKEHK (ffiMKMO ©l«¥Jll*ttT 

1) IDIB*K»«0«*IS (100 mi dish $<0)IS& igJ& 
5 ml tcSflU *-©5-££>500 ft 1 fcjftE^ 
i-7fcSU- 1000 x g T-10 QMs 4 , CT*&jLMH§L 

2) ±jf^:^#x 100 mM potassium phosphate buffer (p 
H7.4)£S»U lOOOXgT'10 #HL 4 tt'Ii^iL 
fc. 

3) ifi«SB#aiMSB (»±«B T A-4200 ) fiC 

ctt). 5 ^s^wim, i ftfflfcftu zn*4 m 

»0£Lft. 

4) 14000 Xg T-10 ttffl, 4 TCT-j&L>#lgl^ ±i**ffl 

[0 0 2 2] 2 . 3 . «ig«±jf Ofiffi 

925) 

HPLC ^ffl^T«^*±?ffriOgKS.U : ^^Zi^^ 

aww*fc*fc^ -y-y^Buiasffl^^Asep-Pak p 

lus C 18 (Waters ) *ffll^T x tfy^l/OlllW&fT 
ofc, #«*ttTKwfo *5AtaA (apply) 
(^©SSBI&v 2—4 ml/min i: & 5 «fc -5 tcffiSL fc 0 . 

1 ) 100%^ £/— ;V2 ml %*vAtC2 ©apply Lfc 

2 ) M%7k2 ml %*7.AtC2 ©apply Lfcc 

3 ) +)-yy;V^2 ml , apply btc 0 

4 ) MM7k2 ml 7 At apply U #7A£:#fc?#L 

5 ) HXK**/— >l>2 ml apply U BWftH^JSWU 
fc. 

[0 0 2 3] 3 . ilMUS (intact cell ) fc:j3«-5P4 
50 3A4 gttiW^ffi21) ,23) 

1) 10 mL ©ig&RDF (Gin + t< tiGln -)£fflV\ 10. 
0 mm dish tcfflflgfcl X10 7 {@, SSSiLfco iggli* .5 

%C0 2 N 37 X,<D$>£s 16 BJIBfT-sfco 

2) *«3Hft*fT^ 0*6*10 mL ) % SgT*&£>testos 
terone (lOOmM \Zt&2> «fc 3 tC100%^ £ 7 — ;WC?§^L 
fc) £z§g#100 ft M K**J:3»CinAfco 



10 



20 



30 



40 



3)5 %C0 2 , 37 °CC\ 2 B$|fflJg* C©ig*± 
?f2 mL fcffi^T* jgtt«£Lfc 0 

[0 0 2 4] 

[&K0IJ2] 4 . rtftP450 3A4 jg14[Rl±©fci6C»t h 
JF*»fTO8*tSII*llr ifamp ic in jgttltfg* 

P G2 SHIfiRtf, *»W#©J:t)J:ns-pK:«BSsnT^ 

SJtfi^ffilJWT^iTftWHej^ » (GS-HepG2 
MM. MSX300 /xM ittttt) iCtStf &fotE&<D?450 3A4 
OSttOlft±*tt*teo iltl^TJCs HepG2 SBBStCfel/" 1 
Ttidexamethasone , phenobarb ital ,3— me thy lcholanth 
rene ,predn iso lone .carbamazep ine ,r ifamp ic in ^ ©IS 



50 



#*SCfctf«EStt"tV*26).27).'28) . ^CTCUl 
6jHftS8»3W©»fP, CYP3A ©^aSftJt LT«£>3bHfi*J 
Tfc3£2ft5rifampicin ^fip-f &CfcC<ktK ft 
£14P4503A4 gttOlRLtfcgjf Lfc.' 

1) 100 mm dish IZ, RDF ig%(10%FBS £#t?) ^gilft 
£ 10 mL £ & § <fc 9 KilP * 7Co 

2) S4*|cHepG2 jtttf»Cjt£?ffi%»*.GS-HepG2 ifflSS 
(BUAA-300A MM%0 £\ 1 X10 7 cells flHILfc. 

3) 37 5%C0 2 <D*>i:l2 ^8Lfc„ 

4) ^X^o 10%FBS ^tftL<ti^jfil?fORDF ^ 
?:10 mL iPx.fCo 

5) 37 X, 5%C0 2 ©tt24 B#f«L ^*L/"c 0 

6) ig^^o d imethy lsu lfox ide (DMSO) it jgfr Lfcrifam 
picin ^ ftHjg^lO.SO.lOO^OO.SOO.SOO fi\ MIC* 

fttlfil^RDF tgi&£DMS0 0*(0..1%)%ftj*fCo 

7) 37 tv.M C02 <D£>£24 ^M««Lfcfife» lg«k3S^ 
Rtf #»Si©r ifamp ic in^^iP Lfc 0 

8) 7)*6BIBff^ (6 BI)B45B*tf!Sift*ff"3fc) , * 
©^200 ft M ©testosterone ^^tC^iPL, P450 3 
A4 Stt^fflS L7c. 

[0 0 2 5] ±EO»4«aiepG2 fflflStcWt; 5 hfF^ 
ftlf^ttlHRBiVIRr ifamp ic in jSftUS^Ufc"7#5*lfc 
^1^, B 1 iC^Lfc cntiiS** KFBS ^#t?^^- 
fc^SftV^^ Rtfrifeipicta *»SK:43W-5»4 
ttHepG2 ifflSa©P450 3A4 gtt%^l/fct<DT»a&*. 9 
£$HepG2 «©P450 3A4 g-ftl±, mWBm&tMftt 
V^ilTO .6pmo 1/m in/mg-prote in t V> 5 fil^^ Lfc 0 
tfcfi i tP450 3A4 g't4A^^ofc©(i, FBS *<StSt£ 
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ttfc&^Trifampicin 100 pM TgS»**H*fct>© 
T\ S1±ffit±2.3 pmol/min/mg-protein £&ofc 0 S 
Jft^KFBS *^tt«^fc^$«:l^S:Jte-rSili:K 
ioT, FBS ?T#tflgStC43V^rrtft14P450 3A4 tfgf 

m^n^t^ct^t>t)^rco fbs awif) *ci4, $ 

[0 0 2 6] St x ae?iam7y^7f^ffiHe P G2 
MM (GS-HepG2 MSX300 filflBttft) ttfSfch 



10 



# £ & 1/ ^ #fr , -R tfS - r i f amp i c in ■ «g fC 1 1 S HNAA 
-300A «tt<DP450 3A4 gtt^feSo LOH^Bfcfr 
5 <t -5 ftV^SlTti, HNAA— 300A IB 

tea fcfcLrifampicin jiiPfci SlKfMBWTIi* 
1*HepG2 fflfifcit«LTP450 3A4 OSSISttStlK: < l/> 
CttfmmZntCo HNM-3OOA MMklt, »±t*HepG2 
SfflSStpBK-CMV-GS ^$-%MXLtc&, MSX RZf 



20 



14 

G418 *ffl^TSK%*Htfct>©"PfeSo C<D<fc5ftig 

S4aiI«T"Pt>^-et4c:i:%$feT#5lS4:, hnaa 

-300A fflJBtt©nSK»t5iS^^M< - *oT^a 
fc#K »£#HepG2 SBBBSKJt^ rifampicin lC££P45 
0 3A4 OK#*^fiC!3t<^©Ttt&^i:#x.fco 
[0 0 2 7] 

[^603 3] 5 . P450 3A4 £3^**— 
5.1. P450 3A4 (pBudCE-GS-CYP3A4) 

5.1.1. m-fy*^ F 

ttffl!/57>5 KfcLT\ pBudCE4 (Invitrogen ;V532- 
20 ) 29) %mWco dft&, raulticloning site (MCS 
) %2 ^fiftWLTfctK ^n^nOMCS ©±j?rt&Chuman 
cytomegalovirus (CMV) immediate— early promoter R. 
tf human elongation 1 a — subsu it (EF— 1 a)promote 

flS-PttZeocin TSSJRT^-pfeSo P450 3A4 %3Eg^^ 

[0 0 2 8] 
»2] 



CYP3A4tt 
pLNCX-CYP3A4 £ 
template fCL/C 

pcr rccfcyww 



fltomH I 




GStt 

pBK-CMV-QS£ 
template 

pcr Msm 



SV40 promoter 



[0 02 9] 5 . 1. 2. ^ffly-7X= H©W! 

5 . i.2. i . mmm 

^USTOPIO (invitrogen ;C615— 00) 
[0 030] 5.1. 2 . 2 . igifc (LB-Zeocin ) 
iM^^">7klOO mL Bacto— tryptone (Difco)L g N 
Bacto yeast extract (Difco)0.5 g. , NaCl 0.5 g 
Htl P H 7.0 CHiU **-h*l*-7'l/fc. 7° 
U- HC-T§^^C{±2 g ©Agar %iB^.fc 0 h£ « 
U—7&s 55 ^C<*P>WC&ofct>, Zeocin £50 /ig/m 

1 tc*5J;3fcinAfco 

[0 0 3 1] 5 . 1 . 2 . 3 . Wc.-hA/'sVL&K.&Z 

i ) Bmmm-z>±mm*5 mi ©lb «sst-sb37 °c 

2 ) fuig*®2 mL £40 mL <DLB igi&fCfflSU 37 t 
T'2 BtfSiggL fc„ 

3 ) ft^T'lO ^JtUJSffllU 4 "Cx 6000 Xg » 5 ttffl. so 



4 ) it»**}*L/fc50 mM CaCl 2 20 mL fCfifflU 0 
°CTZ0 ^TOSLfCo 

5 ) 3§>L>#8tt J: t) ftK&s 50 mM CaC 1 2 4 mL £S>? 
U 200 fLl ?-Dft&LrCo 

200 (iL03>t;fVht;W:»tT, DNA jgft«Si£ 
* (0.01 pg S&) iPX., 3tK*Tl ^fr^BLfCo 42 
"CT% 90 »IHB!ft5/ay^*4*fca» **T?A}*U 
0.8 mL ©LB igtffi^fin*, 37 XT1 Bf £ 5 igg L 
fc 0 C 100 ill £LB-Zeocin igtfctC 

Elf, 37 tT— ®igSLfCo 
[0 0 3 2] 5 . 1 . 2 . 4 .' 60^5^5 F 

DNA ©ISSS! (7^*uaas) 

5 mL ©LB-Ampicilin Sfldgi&fc:;WiM?£KlEg5f*:£ 
ifU 37 TCT-16 ^nBHfc3**bfc. «««*1.5 
mL ilSUD, 12000 Xg , 2 #H»D4MtU lib 
/Co tt^£d-"^T>y^X5^-lr-T^b/c^ soluti 
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on 1100 /i L£S££K!iSI U solution I 1 200 y.1 

r^&Kbfc„ ^LTfel^fcsolution I I I £150 /iL 
ill it, *L<W*U *«PT5 flffilttlf bfc. 12000 

x g , 5 #M»MHBtfci& ±»*«TLV^y^f- 
a-^fcgsLfco c©±»fc:o^T. 7x/-;l/-^n 

^ 20 /ig/mL ©Dnase free RNase 50 /iL 

solution I : 50 mM Glucose > 25 mM Tris Cl(pH 

8.0), 10 mM EDTA 

solution I I : 0.2 N.NaOH , 1%%SDS (gBSlUlO 

solution III: 5 M RKay^ssoHStoMSift 

[ 0 0 3 3 ] 5 . 2 . Jlfi? BffiiS*fl9»ff 
5.2. 1 . 

1/2 XTAE 8H^*fflV\fcO:8*7:*fD— (TaKaRa 

;Agarose L03 ) TfTofco SJcffirftfcLTx 
ItFff (Advance Co .Ltd. ;Mupid2 ) %fflV^fc 0 Kftttjfi 

t> dna mm^ino a©xio acififfl^fe^^tp^ftss! 

bfco Sftfj&^ttElOO V T40 #g?rofc. ftlb& 
^;l/£eth id ium bromide (EtBr)7jqg?£ (0.5 fi g/ml 
) T'10 flIHSfefeU h7>X-<;l>5*-*- (Ultra 
Violet C62 ) TDNA 7<>K*»SLfco UV 7 

1) 



16 

DNA *^«y»«fc, 1/10 «©3 M h y VL.m® 

(pH 5.2 ) *im*.» ?6»C J t©}SjS©2.5 fgaOlOO 

18000 xg , 10 »^li»SL, ±?»*5J»J|» 

i^fc c©it!8£70*x£/— ;l/£5iai)0x., isooo x g 

•ftBSK Jia<OMl7i<t L < ttttHTE (10 mM T 

ris- CI (pH 7.5) ,1 mMEDTA ) fCjgft?Lfco 
[0 0 3 53 5. 2 . 3 . 7i/-^-^nn*;l/Aft 

10 tfj : 

DNA ?g$£TE a«jSTfifiJU 7x/-/W-^DD* 
;l/A — TV7^;V7;l/n-;l/ (25:24:1 ) 

inxTa<S^-tfco cftfcisooo x g s io#ihbi£a# 

[0 0 3 63 5. . 3 . PCR ft j:5P450 3A4 Jtfi^Rtf 

gs me&DWM 
-mm 

GeneAmpR PCR System 2400 (PERK IN ELMER) • 
• template 

20 P450 3A4 MB^K-D^IHt, pLNCX-CYP3A4 (Els M.D 
e Grone ft£«fc9^!!S) , GS fifi^COl^Tti, PBK— 
CMV-GS fcfflVfc {&BLfcprimer£WT<0^3£^ 

[0 0 3 73 
[3E33 



[0 0 3 43 5. 2 . 2 . x£7 — )ltti.. 

gs *e*s pcr i=j:y»»-rs(5icfflL>fc^-f -7- 



N 



Hinim 



5' - aaaaa aKagctt 



CCCCCC jOQATCq AATTAG" 



CYP3M £ PCR l=«ty«»-r6J6IZffll,xfc^^T- 
5' - I I 1 1 1 l |GCGQCXGc] GTGATGGCTCTCATCCCAQACTTGG - 3' 



5' - GGGGGG AGATCT ATTCAGGCTCCACTTACGGTGCCATC - 3* 



[0 0 3 83 fcfe77^V--©l8!tf-£Sfc!K 
tJ8^6BR^J:»3iEL<HBft*tl*J:3.K» Kozak <D 
BH?1J (A/G NN ATG G ) *##KLfco £fc % «~F©* 



40 



4tc v ^-ti^nopcR KjsofflfigiatftfefrssLfc, 

[0 0 3 93 
[*4] 



so 
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primer OS HrndUL (20 pmol/j/1 } 


1 /*! 


primer CYP3A4 AW I (20 pmol/pl ) 


1 v\ 


primer OS Bsnk\ I C20 pmc4/ jul ) 


1 iil 


primer CVP3A4 BrfL (20 pmoJ/j/l ) 


1 III 


Template CpBK-CMV-GS) (50prnoV//0 


1 tA 


Template (pLNCX-CYP3A4) (50 pmcV U\ ) 


1 Ul 


KOD polymerase buffer ( x 10) 


5 01 


KOD polymerase buffer ( x 10) 


5 U\ 


tNTP 2mM 


5 ul 


dNTP 2mM 


5 /II 


MgClj 25 mM 


2 0t 


MgCI, 25 mM 


2 U\ 


KOD polymerase 13 unit/ j/l 


1 


KOD polymerase ZJ5 unit/ 0 


1 Jll 








34 i/t 


total 


S0//I 


total 


50 tii 



•PCRJ6# 

0S1C IS no -» 65*C 2eec — 74% 30 no 
29 eyelet ► 



10 



[0 0 4 0] 5 . 4 . pBudCE4 (invitrogen) 
i^^-hT&i^SO 3A4 jtfi?&l>*CS 
ligation 

5.1.2.4. T'lifi!LfcpBudCE4 ^#-Rtf5 . 
3 . T'PSLfcP450 3A4itfi?RtfGS Srffl^T 

?#5>ttfcP450 3A4 fgm^tl*- (pBudCE-GS-CYP3A4) 
£OT<9S 5 (C^-f „ CCk^£-^ P BudCE4 ^ 
fiftOmu It ic Ion ing sitet, pLNCX-CYP3A4 
£*<DCYP3A4 (P450 3A4 ©jUS^&tfpBK-CMV-GS & 

[0 0 4 1] 
[H5] 



CMV 



BGHpA 



CYP3A4 




SV40pA 



20 



30 



[0 0 4 2] Mt, 5.3. £fi£l/^P450 3A4 
t>*GS itfi?%PCR (CfctJtiiliLs PCR Sft4 /iL £0.8 

2lC7Ts? 0 U— MD&P450 3A4 jtfc? (#J1 .5kbp ) ^ 
\y-y®HGS jlfi?(^l .lkbp), U— MDteA/ Hind 
I I 1 7-*-T'S5o C*lJ:'9g«<Djt£??-&3P4 
50 3A4 «£?RtfGS Mfc^OSffSrfii^Lfco P450 3 
A4 fggH*2-£SA2nfcP450 3A4 ©iHc^CYP 3 
A4)©i/-^xy7.^^T©*6(C^-r o X 
-XtcS^$tlTV^5CYP3A4 <D^SIE?lJ33) 

M^nFy (ATG ) <Df£<06 ^Sg^COh^ 
y)Tti*<A(7r r ->')T-S-p/co LfrL^a^SlR? 
■li^l^tliif^e. (CTC RtfCTA) i:fe^fi!c75/mi± 

U<<*yyt-kZ>Z-t&K>s £jfALfcP450 3A4 

&#?fc<Dffi'&£#1- 5 <D £ 5 *13 o 

[0 0 4 3] 

[*6] 



SV40 promoter 



40 



50 
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(N SfcSJffij ) TCTTGGTT CATTCTGAAGCCTCAQACAGTGGTTCA # atl R£aK> 
AAGI MM 1 1 CTTCCATrn^GGTGTCQTQAACACGTGGT CCCCGCCgQ GT QATQ GCTCT 
AATCCCAGACTTG G CCATGGAAACCTGGCrrrCTC CTGGCTGTCAG CCTG GTGCTCCTCTA 
TCTATATGGAACCCATTCACATGGACTTmAAGAAGCTTGGAATTCCAGGGCCGACACC 
TCTGCCTTTTTTGGGAAATATTTTGTCCTACCATAAGGGCTTTTGTATGTTTGACATGGA 

ATGTCATAAAAAGTATGGAAAAGTGTGGGGCTTTTATQATGGTGAAGAGCCTGTGCTGGC 

TATCACAGATCCTGACATGATCAAAACAGTGGTAGTGAAAGAATGTTATTCTGTCTTGAC 

AAACCGQAQGCCTTTTGGTCCAGTGGGATTTATGAAAAGTGCCATCTCTATAGCTGAGGA 

TGAAGAATGGAAGAGATTACGATCATTGCTGTCTCCAACCTTGACCAGTGGAAAACTCAA 

GGAGATGGTCCCTATCATTGCC CAGTATGGAGATGTGTTGGTGAGAAATCTGAGGC GGGA 

AGGAGAGAGAGGCAAGCCTGTCACCTTGAAAGACGTCTTTGGGGCCTAGAGCATGGATGT 

GATCACTAGCAOATCATTTGGAGTGAACATCGACTCTCTOAAGAATCGAGAAGACCCCTT 

TGTGCWVAAACACCAAGAAGCTTTTAAGATTTQATTTTTTC 

AAGAGTCTTrCCATTCCTCATCCGAATTCTTGAAGTATTAAATATCTGTGTGm 

AGAAGTTACAAATTTTTTAAGAAAATCTGTAAAAAGGATGAAAGAAAGTCGCCTCGAAGA 

TACACAAAAGCACCGACrrGGATTrcCTTCAGCTGATGATTGACTCTCAG^TTCAAAAGA 

AACTGAGTCCC ACAAAGCTCTGTC C GATCTGQAGCTCGTG GC CCAATG AATTATCTTTAT 

TTTTGCTG G CTATGAAACGACGAGC AGTGTTCTGTC CTITC ATTATGTATXSAAGTGGCCAC 

TC ACCCTGATGTCCAGCAGAAACTG CAG GAGGAAATTGATGCAGTTTTACCCAATAAG GC 

ACCACCGACCTATGATACTGTGCTACAGATGGAGTATCTTGACATGGTGGTGAATGAAAC 

GCTCAGATTATTCCCAATTGCTATG^GACTTGAGAGGGTCTGCAAAAAAGATGTTGAGAT 

GAATGGGATGTTCATTCCCAAAGGGTGGGTGGTGATGATTCGAAGCTATGGTCTTCACCG 

TGACCGAAAGTACTGGAOAGAGCCTGAGAAGTTCCTCCCTGAAAGATTCAGCAAGAAGAA 

OAAGGAGAACATAGATCCTTA C AT AT ACACACCCTTTG GAAGTGGACCC AQAAACTG CAT 

TGGCATGAG GTTTGCTCTCATGAACATGAAACTTG CTCTAATCAGAGTCCTTCAGAACTT 

CTCCTTCAAACCTTGT AAAGAAACACAGATCCCCCTGAAATTAAGCTTAGGAGGACTTCT 

TCAACGAGAAAAACCCGTTGTTCTAAAGGTTGAGTCAAGGGATGGCACCGJAAGTGGAGC 

BgfE 

CTTQAATAGATUTbGC C GGCTGG G CC CGiTTTC GAAGGT AAGCCTATCC CTAACCCTCTCCT 
CGGTCTCGATTCTACGCGTACC 



[0 0 4 4] X, P450 3A4 mi^Z Kj? AStlfcG 
S »^©^-*xy;U8**WT©£7fc^^ GS 
fcfc^fcO^Ttt. template k LfcpBK-CMV-GS £>GS 

3tfi?OE^j30) fc£< HI ITPft -3 fc 0 pBK-CMV-GS 



« (HNAA-300A fcfcV^TGS gtttfWBStl 

TVS C©^**-fc#ALfcGS fe**© 

[0 0 4 5] 



(CN9-500-4 IfflSStt) StfHepG2 30 [*7] 

(N 3fc4M)TCrrGGCTAACTAGAGAACCGACTGCTTACTGGCTTATCGAAATTAATACGACTCACTATA 
GQOAQACCC/M ffCm OCATCQCCACCTCAGCAAQTTCOCAGTTGAACAAAAACATCAAG 

GAAATGTACCTGTGCCTGC CCCAGG GTGAGAAAGTCGAAGC GATGTATATCTQGGTTGAT 
GGTACTGGAGAAGGACTGC GCTGCAAAACCCGC ACCCTG GACTGTGAGCCCAAGTGTGTA 
GAAGAGTTACCTGAGTGGAATTTTGATGGCTCTAGTACCTTTGACT 
AGTGACATGTATCTCAGCCCTGTTGCCATGTTTCGGGACCCCTTGCGCAGAGATCCCAAC 
AAGCTG GTGTTCTGTGAAGTTTTCAAGTAC AACCGGAA G CCTG CA GAGACCAATTTAAGG 
CACTCGTGTAAACGGATAATGGACATGGTGAGCAAC OAG C AC CCCTGGTTTGGAATGGAA 
CAGGAGTATACTCTGATGGGAACAGATGGGCACCC I I 1 1 UGTTGGCCTTCCAATGGCTTT 
CCTGQGCCCCAAGGTCCGTATTACTGTGGTGTGGGCGCAGACAAAGCCTATGGCAGGGAT 
ATCGTGQAGGCTCACTACCGCGCCrrGCTrGTATGCTGGGGTCAAGATTACAGGAACAAAT 
GCTGAGGTGATGCCTGCCCAGTG GGAATTCCAAATAG GACCCTGTGAAGGAATC CGCATG 
QGAGATCATCTCTGGGTQGCCCGTTTCATCTrGCATCGAGTATGTGAAGA 
ATAGCAACCTTTGACCCCAAGCCCATTC CTGGGAACTG GAATGGTGCAGGCTGCCATACC 
AACTTTAGCAOOAAGGOCATGCGGGAGGAGAATGGTCTGAAGCACATCGAGGAGGCCATC 
GAGAAACTAAGCAAGCGGC ACCGGT ACCACATTCGAGCCTACGATCCCAAGGGGGGCCTG 
GACAATGGCOU1 OG I C I GACTGGGTTCCACGAAAC GTCOAA CATCAAC GACTTTTCTGCT 
GGTGTCGCCAATCGGAGTGCCAGCATGCGCATTCCCCGGU^CTGTCG 
QGTTACTTTGAAGACCGCCGCCCCTCTGCCAATTGTGACCCCTTTGCAG^ 
ATCGTOCGCAOATOCCTTCTCAATQAQACTQGOQACQAQCCCrrTC 

TTGGA 7CC DAAGAAAAACTCATCTCAQAAQAQQATCTGAATATGCA (C3^|ff) H-taKi/ 
ficmH I 



[0 0 4 6] 
[Hfif50j4] 6 



P450 3A4 Zm^ZZ— <D 



comx 

so P450 3A4 ^^**-«ff£»HepG2 MM (ATCC No. 



(12) 
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hb-8065), fttfttMHtftcJ: *>mcmsii'itm&3m 

giZ.Ty'e-TfmilepGZ MM (HNAA-300A&) imX 
tZZtZUfrfco ilteifffliS{CP450 3A4 %m.<?$- 

<"ni&?>&l/\> ^CT\ Wizard PureFection Plasmid 
DNA Purification System (A2160 ;iyKb^yf 
£Rfcl/^d£s h- &CDNA £©#$-eTig3$g<£)7' 

v- ^7;Wc^ofc (£ffi<Dfi3icttB§)o ±IET'# <E>tlTc 
i§#6g©P450 3A4 fggi^£->&ffl^Ttransfection 
^Tofco transfection 7j?£ti 'J #7-Affi (TaKaRa, 
Trans IT Polyamine Transfection Reagents ) 

1) 4 X10 5 {@<D3fflB§£35 mm dish-tC^^L 37 "CT— 
^ig*Lfc 0 igitiilbTa, HepG2 • CH0-K1 Kfcl^T 
&FBS A(3RDF(Gln + )igi&£\ HNAA-300A • CN9-500 
-4 fcfe^Tfci:S#Tifil?iA!3RDF(Gln -)*gi&&$<^ 

2) SBx 100 /: 1 (D&jfaifigifelCTransIT Transfectio 
n Reagent %20 1 in^ vortex tTS<Sn - 1 

3) 1§fitCT10 min x ig^L fc 0 
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4) £l;fU:^£— DNA 3 /i g ^riP^., gK'MCpipetti 
ng 

5) MSKT10 min , ig*Lfc 0 

6) 5) T'lfflSa Lfc t 1) T?*P^ U Sffigaigtte ^ ^ # 
^^ilDbfCo dish %tf>o < 0 £jg-foT 

7) 72 B#P^ 37 ^rigSbfCo 

8) 7) vwm vtz t h y t^^s ltsij# l±» 

fc'Jv-T 77X3 (SE«25cm 2 ) fcSSLfc. gift 
10 (iZeocin RDF (Gin + RXfGbi -)#ift*:fflv^ 

Zeocin £#t?S^igifc£ffi**8^7Co SSflgifctpOZeo 
cin ftStiU HepG2 RtfHNAA— 300A T«200 /ig/ml 

[0 0 4 7] C a LTff 5ttfcP4503A4 ^fg^^-frfcHe 
pG2 ifflia (CYP3A4-GS-HepG2) CDP450 3A4 Stt^ill^ 
>fc8**S5 8 fcatfo S^Ttt, fifflUBUu TP4 
50 3A4-HepG2J hSffi^tlTV>i> CtTr\- ^B-Eiffl*© 
20 S^TIHED o . 

[0 0 4 8] 

»8] 



P4503A4Stt 
{testosterone 6ff— hydroxytoti on fff^, pmo l/ntin/n^— f 



P450 3A4-HepG2 

HepG2(3g«9g£9&L) 

HepG2(SI«3g»fetJ) 



490 



0.6 



2.3 



[0 0 4 9] g8frP>BJ?>fr&<fc-5fc:x P450 3A4 #AH 30 
epG2 «HIBC*it*ffittfiittR^«cO»K)0 4 
90 pmo 1/m in/mg— protein £^Lfc 0 P450 3A4 
£#/i:CH0 (P450 3A4-CH0 fflSStt) KfctfSJStt 
^htKLTfes P4503A4- HepG2 fflBSttfcfcW-Sffittti 
i^20 teiSvMIfcSLfcCfctC&.So P450 3A4 #ACH0 
«USi:J±"^ P450 3A4 *XHepG2 «B)fiR:^SP450'3A 
4 Stttf 20 £JH± t £ < % o fctf, C tUiCHO »c 
l±^HepG2 SfflffitCfel/^TP450 ©KJSaHllfc-tf-tf-.h*" 
(0||*.fcfP45O fc£*«fc'»7cEJi5fc*vVt, P 

450 a7cB**»5©p45o '\o« : 3 t flue* , Jsa»ctft>n « 

[0 0 5 0] CCT'24 BfigJgS Lfc$ftSr8flfl§©P450 
3A4.Slifii^ 252.8 pmo.l/m in/mg-prote in 
nTV535) o $fc5>y HUfWlfflBS*fflV^fefeO-e 
tt v 4B#i?gigS&<DP450 3A4 S14AM07pmol/min/mg-pr 
otein s 24 B#f J E 8*ggf&<7)jg'ftf£l58 pmol/min/mg-prot 
ein £%:?T\,^%35) o C <D cl t «fc t> P450 3A4 «AHep 
G2 ««±,>7)^ffl : «^lR|lltL<«*n^±©S 
tt^:WLTV/'ci:l'x.5o b^Lin vivo KfcttS t h so 



fFi|fflfia<DP450 3A4 ffitttt^ 'fiAMtiSStO^lOOO ~ 
1500pmo 1/m in/mg-prote in @gil'l't)tlTfe'337) ^ 
t:h'\cDBg^jSfflti:|qlW$5lCP450 3A4-HepG2 »CD 
P450 3A4 e>lClStbrz^t*§Z.tCo 
[0 0 5 1] 

7. . P450 3A4 fg^ftMBSfC&tt&GS it 
P450 3A4 ^KMBa(c43ttiiP450 3A4 ?Stt?:±^^ 

1 ) /Jn-T 7-77.3 (JgS^25 cm 2 ) £J3VT, Hep 
G2 fflBST-«200 /ig/mEeocin S.t>*#Z§g<DMSX 

mxR%mcmm*$i5 xio 5 fifiifflU n>7/bx> 

2) 3y7;Pi>htCftnt£MB«iflltU MSX (Met 
hionine Sulfoximine )■ $Ifi^±#£-frfcIK?JgifctC$J 

5 x 10 s ffl«HM"*fc>^fTa*»?)5BU 'vrofc 

[0 0 5 2] P450 3A4 »AHepG2 WaStCjo 

f£tt&COV>TP450 3A4 gf4*aaSbfc(3)o *©^S^r 



(13) 
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3K5Vfo #P450 3A4 jg'ttKUgSrStfL 

£MSX£gs;fjo L&fr o fc„ 3:/cSffi»JS£f 

feMSX %SiDb%*^/c:o MSX iSilH;: «£ 9 GS jlfc^if 

ig^^flJfflLfcP450 3A4 Sft©|RLh£@*iLfc>b\ ^ 

(DCtZiV. GS 3tfi ; ?t33^ae?«itI?:ffl^TP45 
0 3A4 jg14£±#£-£& ftfrofc^fS-So 
C C T'fc-tf £Sffl!StttfMSX LfcK Mb 5> 

1\ P450 3A4S14^±^b*^-ofc03bHtOV^T«T© 

1) P450 3A4 ^^^^-t^AbfcGS Mfi^CioT 

ofc<DT% P450 3A4 ffitttiLLEL&ft^fc (COf 
P450 3A4 Sttfcfcgft&U GS gtt«±#T3 C 

2) P450 3A4 SSI'***— £«ALfcGS jifi^fCfeVT 
ae^iiffi^jgilofc^ '{5J5fr©gBT-P450 3A4 a 
e?«*i|MIL*^ofc P450 3A4 

fcau gs gistt-hirra) . 

3) gs ae^Rfcfettsafi^iiWE-ofcotfss^ 

■^TV&frofc (C<0i§£\ P450 3A4 SttfeGSgttfe 
[0 0 5 3] 

[*SS0!I6] 8 . P450 3A4 afAHepG2 «tc4ottSGS 
A4 SXHepG2 WOGS ffitt*fffltt-« EL tit L.fc 

8 . 1 . GS jgissij^ma 

GS It, y -glutamyl (EfrRJSS&ttttWSo t&fc^ 
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fiStLx £4\ y — glutamylhydroxyamate ferric ch 
loride (Omur^m^^^to Ctlf}\ hydroxy 
lamine ^rfflffcglutamine synthetase ©SttiflJSE©!! 

[0 0 5 4] 8 . 2 . GS ffilKSS 
Dfflfi36iWK$TBS "P-fiifc^bfc^ 500 /iL ©Imid 
azole buffer iCMMlsfco 

2) 10%/3-mercaptoethanol £5 /xL tP?tfc ((ggftR&it 
10 Sl) 0 

3) iSg&®ttfii&lIgif (T- A- 4200;?S±«»S^ 
ttjrfcj:?)* 10 &lta3£ft«yi& l.'#KI*?**3 0 

4) 10%/3— mercaptoethanol 5 /iL in*.fc 0 

5) 100 mM pheny lmethy lsu lfony If luor ide (PMSF ;X * / 

6) 200 mM Pepstatin A (X*/ — £5 /iL iPX. 
fco (PMSF ilPepstatin A tt/Pf7- (fPl§S0T*& 
«) 

20 7)18,000 Xg.T'5 4 "CTiliL^giLfco 

8) ±?f£$TL^x>y^MC&U ft«*SISLfc. 

9) ffl§Pili££KfSg«?K£2ra*. #;Vf- >v ** Lfc^ 

37 °CT*IE5tK15 ^KSJSS-e-fe. 

10) 0.75 mL ©FeCl3 jfefc*tU%.. 18,000 Xg.T5 #FeS 
jg&#8iLfc&, ±»**a^V A 535 
T«££g}iJ£L fc e lOiHJtffifrBblank ^-fB^:§ |V> 
T. gtt**fefc 0 C OiW£*f ! fT - eA 535 =0 .340 © 

1 unit £L-7c32) 0 iS 9 y — g lutamy 1 transfer 

SttiWStiaiofij**, Si OKttFeCl 3 
30 sit^r^bfco 
[0 0 5 5] 
159] 



[0 0 5 6] 





Stockjft 




Imtdazote-HCI 


100 mM, pH7.2 


250// L 


MnCI 2 


125 mM 


20 J/L 


L-Glutamme 


250 mM 


100 uL 


arsenate 


200 mM, pH7.2 


50 //I 


Hydroxytamme 


1 M. pH7.2 


50 |/L 


ADP«Na 


2.5 mM 


20 UL 






10 //L 



Total volume 



500 UL 



40 







1 0] 




Stock&ftSft 




FeC! 3 


1.11 M 


250 fiL 


HCI 


2X)1 M 


250 fiL 


Trichloroacetic acid 


0.60 M 


250 //L 


Total volume 




750 UL 



[005 7] Sfcx GS %&Zm%.t Z £ bffB&l-e% [00 5 8] 

gs w*Rj&M\-<Dwmtts mptiz-*&v3z> mi 1 ] 

3o -?-CT\ Si HC^-f «t-5*blank ^ri:ofc 0 so 



(14) 
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bt 




ba 


lmidazole-«CI 


o 


O 


o 


MnCt2 


0 


O 


o 


L-Giutamme 


X 


o 


X 


erconate 


o 


o 


o 


Hycfroxyiamine 


X 


o 


X 


AOP-Na 


X 


o 


X 




O 


X 


X 



[0 0 5 9] i$) fts b 1 b 2 , b 3 tiblank <D 

%*t 0 b i &aa£&^fcfc<D, b 2 immzfe^tc 10 

^RfttfcttSblank 14, J^TO^tC LTft^Lfco 

blank =(b 1 )+(b 2 )-(b 3 ) 
[0 0 6 0] H4fc^ia*«*ffll^fc«*{C43tJ*P450 
3A4 #AHepG2 « C&MSX IttttftttiO ©GS 

<D*SH%^-f o &MSX SfiB14P450 3A4 
»AHepG2 SBfl&CfctfSGS gttfc. JSttfla**!***- 

ofco C©C2:<fcD, #MSXilgBttttt33^TP450 3A 

4 gtifcMfffcfr-afc©!** gs ae?^»cfettsae 20 

A 
"7 

?#sci:*5ti?.«oT*ft{f» gs ae^^oite 

(CAD a^fRft 2) . £B wfc < T tt fc 6 fc 

[0 0 6 1] 

[HfiSflJ 7 ] 9 . lfiirfT-CDP450 3A4 #AHepG2 ffflMC 
43ttSP450 3A4 JgttSJ3£S30) ■ 30 

fflfCifil/^tLTs P450 3A4 a£AHepG2 JOfiOXftft 
^ (P450 3A4-gtt) £j»Sfil!n*«:&<» J= OJfll 
Cjfil/^?S5lfil?f ^ffiV^fc^*T-fFffi-r 5 C tlZ. 

1)100 mm dish KfflMZl X10 7 ffl, ffiffic &J&ttKD' 
F (Gin + )£ffll > fc<> igt&IttlO mL 0 5 %C0 2 , 37 40 
°C<D$>t. 16 BSHaigSLfCo • 



5 0 3t£?i»«S*JB^TP450 3A4 "gft£±# 
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2) *lft%ftt ffiO, JfiLilt (FBS ) £l0mL in*, S«T* 
& 5 testosterone ^TZlgtflOO /i M &C&5«£ 3 tcinx. 
fc. 

3) 5 %C0 2 , 37 "CO til, 2 ftNttS. d©^S±?f 
2 mL %ffl^T, ffittfcfll^Lfco 

[0 0 6 2] f&5ftfdS£*B5fca*"t. ^-fft<JDaill& 
<*tCfel/->Tfev P450 3A4 S14{i200pmol/min/mg-prote 
in WfcOttfcSLfc. £ftli£j£ig%*T«LfcP45 
0 3A4 gtt<DHl2/5 OffiT'feofeo Lfr L&#£>MSX % 
tati^GS »£?JRiie?J|Mi©P450 3A4 gftfcfctt' 

[0 0 6 3] 

[*SS0IJ8] 10 . P450 3A4 a*AHepG2 fflffiltC&lt* U 
F *>T ^lli^OiJ^}431) 
Cft$T-P450 3A4 fitt^SfJ^-f 5±?©Sgi: LT, 
^l/^yftSTfe 5 testosterone (6 <3fiL©7j<&{t;) 

fcfflvfco P450 3A4 aiAHe P G2 «£/^*AlffFi: 
LTflJJf^SC t^S^Lfc^, testosterone J->W© 

SftTVS U K#f y©ttWjJ8*»IS1-* C tic bfco 
U K7^yt4!g-fSSJS©*70l/SBi:LT, SfcffFF 
£B$©ffi0fc}t&fcLTffl^&ftT^£o 
• HPLC £ft 

HPLC SB •••AJWKfl^SSLClQAD jg^D7h^77 

ffiffl*^ -C 18 *7i*Tfei.Inertsil 0DS-3V (4. 
6 X150 mm ,5 /i m,GL Sciences Inc.) 

fflbuffer - 20 mM NaCIO 4 ((pH 2.5), 15%acetoni 
trile (IK*%ffofc)- 



n, 32E"** 2 .0 ml/min 

M ••■ 205 nm 

[0 0 6 4] ^(DB^m. 1 -2(C^-fo C©g!b^t>^ 
S'J:3fCP450 3A4 #AHepG2 JfflBKfett* U KA^^ 
f^SJttli, 5.1 nmol/min/mg— protein "Z?fe^/t 0 i^, 
tftt2@iffl£¥i9fin?i&!>, *«ISffitt4.7 x 5.5 o 

[0 0 6 5] 

[3512] 





• P450 gli 
(Bdooame 3- hydnnyiatton SIS. nmol/mfi/mfw 


TJtoin) 


P450 3A4-HepG2 


5.1 




HepG2 


<0.1 





[0 06 6] 



50 



(15) 



^12 0 0 3-2 7.4 9 
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&3CYP3A4&tf G S £3§WAA,fcH epG2580B 
<D^v H&gmgifc 9 Sift 4 2 6pmol/min£l/->3iSl/ ,1 ffi 



[0 0 6 7] 
[II 3] 



<-o 



Table GS-P450 3A4^^<^»-aiXCP^% 



P450 3A4 Sft 
(testosterone 6p-hydroxylation activity) 
(pmol min" 1 mg-pnotein" 1 ) 



choki mm& ±m 

P450 3A4 SIA CHO tB& 
HepG2ffl8S (fr£tt) 
P4S0 3M SPA HapG2 «B£ 
P450 3M » A HopG2 «§£d 00%lfiL3»tg#) 
P450 3A4 »A HopG2 «BS(80 HHELfc. « 40 t&tt«tttt) 
KHDftlF 24 KHtt) 

thifcttffF 

♦Journal of Hewtntoiy 31:549 (1999) 
<*B»chonikdSoo^Tl«ll««otions2£131Stl9S4» 

mSiodomiol Ptarmacolajy 40:2525 (1990) 



< 0.1 
21 
06 
490 
200 
426 
250* 
11" 
1000—1500"* 



[0 0 6 8] 

GUMMl 0] 12 . * y 75 yXE*3 < > V* AX 
12 . l ^'JT^yxitS^SiB 

CCT-P450 3A4 #AHepG2 «©U K*f yftBtolfc 

iso/^*AUff k .LT<Disi*^wti*fffiirr5 c ttc 

£ffl^fc38) .39) ,40) o H8W£i"J77m HH 

4if^T*^ftfc%iL*-p*-S. ^U77^7.(CL) (ml 
/min) (is jfiLStf«D**(C) (mg/ml) <0Xfttf3£Vel 

Cmg/nin) T'SaS^ftSB^ ^ST'^gStlSo 
Vel =CL • C ' 

CCT\ /U*AIBFK:aEAt5Jfli«tf Ofe**) Hfe 

^60 in (mg/ml) £g*Pi:-r3 ^ U 77;>X£/ V;J- 
AX8 : F*y77:'X (CLaibf ) (ml/min) 

Vel =CL AXBf • C in 

[0 0 6 9] 12 . 2 . 2 077>7-<Dft# 
Ct?/V*AXJBc*ft«fiC in (mg/ml) <Djfo|ljttf 
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